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Water-Power Development of 
the Southern Aluminium 
Co., Near Whitney, N. C. 


Earty VictssirupDEs—The large water-power develop- 
ment of the Southern Aluminium Co., near Whitney, N. 
C., is of unusual interest, not only because of its magni- 
tude but also because of the elaborate and costly work 
which was done under a previous administration and which 
has been discarded in favor of a later and more compre- 
hensive plan. The commercial value of the Yadkin River 
Narrows, in Stanley County, has long been known. In 
1901, the late George Whitney, of Pittsburgh, was the 
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across the channel with a wing extending at right angles 
cownstream to act as a retaining-wall for the upper end 
of the canal. The dam was apparently about 75% com- 
pleted when work was discontinued; judging from the 
appearance of the ends of unfinished portions and of the 
massive cut-stone face blocks, it is a fine piece of ma- 
senry construction. The canal is 40 ft. wide at the bot- 
tom and about 18 ft. deep; it is excavated largely through 
rock and extends about 414 miles down stream. The net 
lead of water above the power-station site was to be 120 
ft. and this was expected to furnish 45,000 hp.—though 
for only some 12 hr. per day. 

After the failure of the old company, following the 


Fig. 1. THe OLp WuitNEY DAM; ABANDONED AND To BE SUBMERGED 


promoter of a concern which undertook the development 
here. The project passed into the hands of the North 
Carolina Electric & Power Co., which proceeded with un- 
vsual and expensive plans. The first work.was the con- 
siruction of a six-mile spur track from the nearest rail- 
road point to the place on the river selected for the dam 
site. Here, the town of Whitney was located as head- 
quarters for the project; it is about 30 miles east of 
Salisbury, N. C. The company did a great deal of con- 
struction work on the dam and power canal, the latter 
having been practically completed before work was 
stopped. It was then reported that some $6,000,000 had 
been sunk. 

The old dam is of granite ashlar, 38 ft. high and about 
1000 ft. long in the maim portion. It is built straight 





financial stringency of 1907, the property was bought 
in by the present owner, the Southern Aluminium Co., a 
French concern, which was reported to have been heavily 
interested in the old power company. It was announced 
that the development would be completed and, a,;large 
aluminum industry established. Even contracts were let 
for seven vertical turbine-driven diregt-current,,generat- 
ing units which were to have been the Jargest.of that, type 
ever built (5000 kw., 25 volt, 20,000-amp,;;1,70+r,p,m,, 
weighing 150 tons; see ‘NGINEER}N@) News, Noy. 7, 
1912, p. 845). gaed sinitixont 9: 
Later these orders were canceled,ag;g.study, of the sit- 
uation by the new company’s engingers,bronght.,rsadical 
departure from the old plans. Thig iavolved, abandoning 
all the old construction and building a new high dam at 
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the Narrows about five miles downstream. The reasons 
for this move are obvious. The construction of a high 
dam and the location of the power station immediately 
below it obviates the necessity 
for a long canal with its in- 
cidental losses of water by 
seepage and evaporation, loss 
of head, and maintenance 
The new dam will have 
anchorage in solid rock at 
. both ends, while the old dam 
is built across a flat plain 
and joins an earth embank- 
ment at one end. The most 
important advantage, how- 
ever, is the vastly increased 
water storage that will be af- 
forded by the new dam, 
which will create a reservoir 
to cover about 8 sq.mi. and 
submerge the old dam to a 
depth of from 4 to 10 ft. 
This lias an important bear- 
ing in the case of such an 
electrolytic industry where cheap power must be had and 
where the works can be run 24 hr. per day to bring the 
load factor up and the unit cost down. 

THe New Dam—The proposed dam is to be of con- 
crete, with about 33% of large boulders embedded, vary- 


cost. 





Miles 


Fig. 2. SkeTcH Map or 
OLp AND New Hypbro- 
Evectric WorKs 
NEAR WHITNEY 
Ds Ks 





Fic. 3. Sritrk or New Dam FROM ABOVE 
at left; part of diverting bulkhead at right.) 


(Tunnels 


ing in size from one-man stones to 5 and 6 cu.yd. each. 
It will be about 200 ft. high above bedrock at deepest 
point, with a gravity section, having a batter on up- 
stream face of 1 in. in 10 ft. In plan, the dam will be 
curved with convex face upstream; the radius at top 
fece will be 1660 ft. and length of dam at top, 1350 ft. 
The maximum base width will be 160 ft. and the con- 
tents will aggregate some 360,000 cu.yd. of concrete. 
There will be no spillway as ordinarily understood. 
Flood water will be bypassed through two 900-ft. tunnels 
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which have been built at the east end of the day 
the river during construction. These are 40 { 
34 ft. high and have a carrying capacity for 
flood flows. They will be fitted with gates an: 
all excess flow and for draining the reservoir, 

On radial lines directly through the dam are ; 
eral circular passageways for emergency gates, 
definite data of the design are not available, yet jj 
that these passages will be of sufficient size t 
dinkey locomotive and it is proposed to haul t, 
ef material through one or more during con: 

‘he crest of dam will be at elevation 545, | 
line at elevation 533; low-water elevation is 350. 
fective head over wheels, 175 ft. 

The power station will be immediately below ¢ 
it will be of concrete 60 ft. by 580 ft. with longi: 
axis parallel to the stream. The first installation \ 
prise five double-wheel direct-current units, each | ) 
kw. capacity. There will be one single-wheel alter: 
current unit of 1200 kw. capacity. It is proposed 
mately to increase the total equipment to 16 direct 
rent units (each 5200 kw.) and two alternating-current 
units (1200 kw.). 

The forebay will be at one end of the dam (opposit 
the bypass tunnels) and penstocks will descend 
station in a 90° curve (horizontal projection). 

InpustrrAL Works—The main furnace building for 
the reduction of bauxite ore will be located just above the 
west end of dam at elevation 734. The site covers an area 


to the 





about 600 ft. square, and the grading, on a rocky hillside, 
involves a great amount of work. On account of the 
rugged nature of the locality some heavy cutting is re- 
quired, the spoil being used to fill lower portions of site. 
A feature of the construction for the aluminum re- 
duction works is the use of vertical 15-in. I-beams, spaced 
about 20 ft. apart each way over the filled-in part of the 
site. They rest on concrete pedestals. In making tle 
fill, practically all of them have been bent out of posi- 
tion, some as much as 2 to 3 ft. This is not considered 
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‘ant evidently as it is proposed, on completion of 

_ to run new columns down from floor level to 
t with these, the tops of which will then be con- 
by reinforced-concrete beams. 

Tis plant will be reached by a spur track from Badin, 
114 miles distant. Since the site is much higher 
Badin, there will necessarily be some heavy grad- 
to climb, some of them as much as 5%. The reason 


ciated for selecting such an elevated site for the main 
works is that it is the only available one in close prox- 
imity to the power station. The main furnaces will be 
operated by direct current and it is essential that the 


transmission be as short as possible. 
The headquarters of the enterprise will be located at 
Badin where it is proposed to build a model industrial 


New Station Sire rrom BELow 


town. The general offices of the company will be located 
there, also the electrode plant (auxiliary to the aluminum 
works), repair shops, warehouses, foundries and alumin- 
ium rolling mills; these will be operated by alternating 
current, A brick office building has already been erected in 
Badin besides employees’ quarters and a clubhouse and 
hotel for the use of officers and employees. Contracts have 
been let for the dweellings of workmen who will be em- 
ployed in both plants. The houses will be built four to a 
block, each to have 4, 5 or 6 rooms and a bath. The build- 
Ings will be of wood with asbestos roof shingles. Enough 
buildings will be constructed to house 1000 workmen and 
it is estimated that there will be a total population of 
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Fic. 6. CoNCRETE-MIXING 





Fig. 5. OuTLET OF YADKIN OF DIVERSION TUNNELS 





Fig. 7. Typrcan WorKINGMEN’s Houses UNDER ConsTrucTION ; New INpusTRIAL Town or Bapry, N. C. 


about 3000 people when the works are first put in oper- 
ation. The town will be provided with water-supply, 
lighting and sewer systems. The buildings were de- 
signed by a well known architect of New York, after a 
study of the local situation. The arrangement and style 
of architecture resemble somewhat those used in English 
model industrial towns. This place is named after the 
president of the aluminum company. 
OrGanizaT1Ion—The Chief Engineer and Vice-Presi- 
dent of the Southern Aluminium Co. is P. Bunet: W. P. 
Marseilles is General Manager having general super- 
vision of the work. Both are French engineers. The 
work is being done by the Hardaway Contracting Co., 
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of Columbus, Ga., under B. H. Hardaway, President, 
and T. A. Jamison, General Manager. The force num- 
hers 1200 men; there is in use a large amount of special 
equipment like the thirty 20-ton steel derricks with 115- 
ft. masts and 100-ft. booms. The miscellaneous plant 
comprises twenty-five 40-hp. hoists, two 20-ton locomo- 
tive cranes, seventeen 40-ton dinkey locomotives, 38 air- 
dump cars, twenty-five 50-ton standard steel flat-cars and 
four steam shovels. There are about five miles of con- 
struction track over the work. The concrete plant, in- 
cluding rock crushers, mixers, etc., is operated by electric 
motors ; derricks and rock drills use compressed air from 
an electric compressor station. About 4000 hp. is used 
on the work, being furnished by the Southern Power 
Co., which has run a transmission line in from Albemarle, 
N.C. The work on the tunnels was sublet to Rhinehart 
& Dennis, railroad contractors of Washington, D. C. 
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A New Type of Concrete Pile 


In both Great Britain and this country there has re- 
cently been developed a new type of concrete pile, the es- 
sential feature of which is the grouting of a precast con- 
crete pile into a previously driven hollow tube. So far 
as we know the two developments have been independent, 
so a separate description of each is given below. 


AMERICAN PILE 


A useful concrete pile construction was employed in 
the foundations of viaduct structures of the Lake Erie 
& Eastern Ry., at Youngstown, Ohio. The line is not 
yet completed, nor are the structures all finished, but the 
foundations, piers and walls, etc., are in, as well as much 
of the superstructure work. 

The new piles were offered as the result of an unusual 
requirement on the part of the railway company. The 
company contemplated using Simplex molded-in-the- 
ground piles, but, to make sure that no harmful action 
of one pile (while driving) on an adjacent (completed) 
pile should occur, it was specified that all pile-casings of 
an entire pier must be driven before any was filled with 
concrete. 

Remarkably high pile loading was to be used—40 tons 
working load per pile. Because of this, it was desired to 
have full assurance as to the condition of each pile. 

To meet this requirement, an ingenious modification 
of the Simplex pile was offered, under guarantee of 25% 
greater load-capacity. It was accepted—subject to proof- 
test—and was used throughout the work, on the basis of 
50 tons working load. The tests turned out satisfactory. 

The piles were made by driving the usual straight Sim- 
plex casing with heavy driving-point ; the casing diameter 
was 20 in., the depth of driving 22 to 28 ft. Then a mass 
of concrete was dropped in, to make a bed at the bottom 
cf the pile; upon this was lowered a premolded and fully 
hardened reinforced-concrete pile or insert, octagonal in 
shape and of such size that it just fitted inside the casing. 
The reinforcing rods, projecting from the bottom of the 
insert, entered the soft concrete previously dropped into 
the casing, and thus bonded the insert in. Finally, ce- 
ment grout was poured into the narrow space between 
casing and insert, and at the same time the casing was 
pulled, so as to let the grout flow into the void left by 
the casing and close all spaces between the reinforced- 
concrete insert and the surrounding earth. 
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The character of ground and the depths \ 
well enough that the insert-piles could be mo th 
necessary lengths, so that cutting off after lotic. 


was generally not necessary. : 
Tests of finished piles were made by loadine 
No permanent settlement was noted. 
A. R. Raymer, Assistant Chief Engineer eR 
Hoburgh & Lake Erie Ry., which is building ee 


line, was in personal charge of the work. 
ENGLISH PILE 
A concrete pile somewhat similar to that ribed 
above has recently been introduced into engineeriny )pyc. 
tice in Great Britain by Thomas D. Ridley & soy of 
Middlesbrough, Eng., who hold patents on the coustrye. 






V4Flange on 
v Precast Pile 






. Final 
sinkin Condition 
Precast Pile! of Pile eNews 


HALF-SECTIONS THROUGH CoNCRETE PILE DEVELOPED 
BY Tuomas D. Ripitzy, MippiesBrovenu, Ena. 


tion. It is described in some detail in The Engineer of 
May 1, 1914. The accompanying figure shows in detail 
the construction of the pile, the left-half being a section 
before the entry of the precast pile, and the right-half 
being a section after the withdrawal of the tube shows the 
final condition of the pile. In the left-half section a 
cast concrete pile or column, which has reached a per- 
manent set, has just been lowered onto the top of the 
semiliquid concrete, which is poured into the previously 
driven hollow steel tube. For the bulk of its length the 
precast pile is of considerably less diameter than the tube, 
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ar its top it is provided with a flange which is an 
‘sey fit within the tube. As the pile descends, the liquid 
5 rete displaced by it rises in the tube until it meets 
the collar, which it finds some difficulty in passing, so 
that a pressure is set up in the grout. — In this way when 
tube is withdrawn the concrete is forced into the 
-pace up till that time occupied by the tube. Ordinarily 
the flange would be arranged so that when the pile is in 
‘inal position the flange would be just about on ground 


Its i 


but ! 


the 


; “At the right-hand section of the picture the position 
of the pile and its flange when the preeast pile reaches 
the bottom of the tube, is shown. It will be noted that 
the shoe of the tube remains in the position to which it 
has been driven and forms the foot of the pile. It will 
also be noted that in soft ground the semiliquid concrete 
around the precast pile will bulge out into the earth, 
forming the rough face shown. 

While in general use the interior pile will be lowered 
by gravity and the tube drawn as a separate operation, 
the Ridley company has perfected and used a device 
whereby the interior precast pile is forced into the wet 
concrete and the tube withdrawn by the same operation. 
This device consists mainly in a toggle which at the same 
time pushes down on the pile and pulls up on the tube, 
ac a result of the lifting action at the top of the toggle 
ihrough a line hitched onto the upper sheave of the pile- 
driver. 

These piles have been used in the foundation of a 
bridge at Seaton Carew, England. 
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A Combined Pneumatic and 
Friction Bumper for 
Terminal Tracks 


A new car bumper of the friction type for passenger 
stations and terminal tracks, has the special feature of a 
supplementary sliding movement of the bumper upon the 
rails in the event of the resistance of the buffer piston 
being overcome. 

Bumpers of the piston type have been applied in sev- 
eral large passenger terminals in Europe, and these 
usually have two cylinders containing oil or other liquid, 
the cylinders being so spaced that the buffer heads on 
their piston rods engage with the spring buffers used on 
European rolling stock. In the new device, there is only 
one cylinder, its buffer head engaging the coupler head 
on the car or locomotive. To this buffer head are at- 
tached two side rods with plungers bearing against long 
coiled. springs (like the recoil springs of a cannon), which 
will return the buffer head and piston to normal position 
when the pressure against the head is removed (by the 
withdrawal of the locomotive or car which has struck 
it). The accompanying cut shows the bumper installed 
on a freight-yard track. 

The description in the patent states that the cylinder is 
to be charged with oil to about 20% of its capacity, but 
the use of oil is not mentioned in the description sent 
cut by the makers. The force of a light blow will be ab- 
sorbed by the compression of the air in part of the piston. 
A heavier blow will drive the piston farther back, forcing 
the oil out through elongated ports in the bottom, which 
are so made that the area decreases as the piston ad- 
vances, thus increasing the retarding effect of the oil. The 
escaping oil passes through ducts which open into the 
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rear end of the cylinder and relief valves prevent exces- 
sive pressure being created. The total stroke is about 3 ft. 

For the supplementary sliding movement, the entire 
supporting base of the bumper is mounted on long chan- 
nel-shaped shoes fitted upon the heads of rails which are 
in line with the track rails but depressed below the latter 
se that the tops of the shoes are level with the tops of the 
rail heads. These are heavily anchored. The shoes are 
about 60 ft. long and the depressed rails 100 ft. long, ex- 
tending about 40 ft. beyond the shoes. At the ends of the 
shoes are clamps which hold the device in normal po- 
s'tion. 

When a train approaches the bumper, the forward 
wheels first run upon the shoes, thus putting a load on 
the sliding element. Further travel brings the car or en- 
gine coupler against the buffer head, driving in the pis- 
ton. If the first resistance due to compression of the 





CoMBINED PNEUMATIC AND Friction BUMPER FOR 
TERMINAL TRACKS 


air is overcome, and then the resistance due to the com- 
pression of the oil, the pressure will cause the entire 
bumper to slide upon the depressed rails, the friction be- 
tween the shoes and rails being increased by the weight 
due to the wheels resting on the shoes. The rails forward 
of the bumper may be covered by a light platform, so that 
the space may be used, but the sliding of the bumper 
would crush through this cover. Ordinarily a travel of 
12 ft. will suffice, and only a train at excessive speed 
would drive the bumper the full available distance of 40 
ft., the frictional resistance becoming very high after 
the first 12 ft. 

According to statements furnished by the makers, a 
1000-ton train striking the bumper at 3 m.p.h. would be 
stopped by means of the compression cylinder. At 4 
m.p.h. the bumper would be shifted 9 in., and at 8 m.p.h. 
il would be moved 3 ft., while speeds of 16 and 40 m.p.h. 
would be required to move it 12 ft. and 40 ft., respec- 
tively. This bumper is the invention of W. T. B. Mac- 
Donald of Granby, Que., Canada. It is being introduced 
by the MacDonald Car Buffer Co., of Montreal and Pitts- 
burgh. The President is James Davidson, of Montreal, 
while the agent for the United States is Joseph L. Neal, 
21514 Fourth Ave., Pittsburgh, Penn. The device has 
been tested experimentally. 


Clearance Limits on British railways are much smaller 
than on American, although the track gage, 4 ft. 8% in. 
is the same. A paper by Major Longridge, of the Indian 
Army, in the “Army Review” for October 1913, states that 
the maximum clearance limit on English railways is 12 
ft. 9 in. in height and 9 ft 8 in. in width at the platform 
level. Major Longridge states that on American railways the 
maximum clearances are 16% ft. in height and 10% ft. in 
width. 
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Laying a 24-in. Cast-Iron Mul- 
tiple Discharge Sewer Out- 
let, Vincennes, Ind. 


By Rospert C. WHEELER* 


One of the features of the sanitary sewerage system, 
of Vincennes, Ind.,+ was the dispersion of the sewage 
in the flowing waters of the river by means of a dis- 
tributing outlet pipe with multiple-discharge orifices. 
The details of plac- 
ing the outlet pipe 
in the river form the 
subject of this arti- 
cle. 

Description—The 
24-in. cast-iron out- 
fall sewer was laid 
as far into the 




















river as it was pos- 


sible to pour lead Fig. 1. SpecraAL FoR MULTIPLE 
SEWER OUTLET, VIN- 
CENNES, IND. 


joints with the aid 
of an earth coffer- 























Fig. 3. Ready to 
launch 
dam to keep out 
the water. Any 
considerable use of 
coffer-dams was 
judged impractic- 
able on account of 
the extremely por- 
ous nature of the 
river bed. Then a 
trench was dredged 
in the river bottom 
and the remainder 


Fig. 4. Partly launched 


of the line was made up on land, towed into position over 
the trench and lowered into place. 

ComposITION OF Sectron—The section of pine line 
which was to be placed under water was about 180 ft. 
long and contained, in addition to the 24-in. Class A 





*Resident Engineer for George W. Fuller, 170 Broadway, 
New York City. 

tDescribed in a paper submitted by the writer to the In- 
diana Sanitary and Water Supply Association, Feb. 26-27, 1914. 
The paper was abstracted in “Eng. News,” Mar. 5, 1914. 
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bell-and-spigot pipe, five double outlets (Fi. * 
each made up of a 24x8-in. tee, into ’ 
calked an 8x6-in. bullhead tee, having 
branch spigot and two 6-in. bell outlets. .\ 
valve was leaded into each of the 6-in, 0) on 
24x8-in. tees were spaced about 30 ft. betw | 










\] |Warfer Surface at { 
lLow Stage, about 770" \)\\4 
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on barges, supporting | 
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hand winch 
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Nig. 2. GrnerAL LAyout oF PLANT For PLacine Sr 
MERGED 24-IN. Cast-Iron OUTLET Sewer 
AT VINCENNES, IND. 


The total weight of the section was about 43,000 Jb. 

EXCAVATING THE TRENCH—The outlet pipe was de- 
signed to extend from shore nearly at right angles to 
the direction of current of the river. 

The line of excavation was first laid out and a 54-in. 
steel cable was stretched across the river, which at this 
point is about 700 ft. wide, and anchored so that it 
hung parallel to the proposed line of excavation and 
about 200 ft. upstream. 

To this cable a gravel boat (hydraulic dredge with 
gravel pump) was moored and an attempt was made to 
dredge out the trench. 

There had formerly been a 
ford across the river at this point 
and the dredge proved ineffective 
until the surface had been 
broken. This was accomplished 
by floating a rooter plow on a 


Fig. 5. One of the multiple outlets projecting from the partly 
submerged pipe 


LAYING 24-In. Cast-Iron Octet Sewer, At 
VINCENNES, IND. 














June 11, 1914 


raft to the outer edge of the excavation and pulling it 
in to the bank through the crust which was formed of 
eravel and mussel shells. It was possible to do this on 
- unt of the extremely low stage of the river and the 
very gradual slope of the river bed downward toward the 
west bank, there being a depth of water of only about 314 
ft. at the end of the pipe line. 

After the surface had been broken, the trench was eas- 
ity excavated with the gravel pump. The depth of ex- 
cavation was regulated so that when the trench had been 
refilled the flap valves would be about 1144 ft. above the 
normal river bottom and would be below the surface of 
the water even at a very low stage of the river. 

Maxine up Section on Lanp—The 180-ft. section of 
tlie outlet, which was to be placed under water, was laid 
on a skidway in such a position that it would be neces- 
sary to tow it straight out into the river and deposit it 
in place. 

The joints were poured with lead and calked, and the 
section was fastened together with a cable so that the 
strain would not come on the lead joints when it was 
pulled into the river. The cable was so arranged that 
the pull would come on the first tie in the line and on 
the inshore end of the line. 

DreposttING SECTION IN PLAceE—The power to move 
the section was supplied by means of a hand winch on 
the opposite (Illinois) bank of the river and wags trans- 
mitted through 3-ply blocks to the free end of a cable 
which had its other end anchored to a tree and which 
ran through a pulley at the end of the section of pipe 
line. A similar arrangement was used on the Indiana 
side to exert a push on the shore end of the section. 

Rollers were put in place under the pipe (Fig. 3) and 
it was started into the river. As soon as it had been 
advanced far enough, two 75-ft. barges (Figs. 3, 4, 5) 
were placed alongside it, one upstream and one down- 
stream, moored from the same cable which had held the 
dredge. Timbers were laid from one to the other and 
from these chainblocks were suspended and the weight 
of the pipe line transferred to the barges. The chain- 
blocks were fastened to the 8-in. branches of the 24x8- 
in. tees and so held the outlets vertical in addition to 
supporting the line. The power was again applied and as 
scon as the section had been moved far enough, a sec- 
ord set of barges and chainblocks were attached to give 
it the necessary buoyancy and to keep the line from 
buckling. The line was then moved into place and low- 
ered into the trench which had been dredged for it, leav- 
ing a gap of about 10 ft. between it and the line pre- 
viously laid. 

The writer examined the section about 24 hours after 
it had been placed under water and found that it still 
contained some air, which would indicate that the joints 
had not been pulled apart in the operation. 

REFILLING TrENcH—When the pipe had been lowered, 
the barges were moved out of the way, the dredge was 
brought back and the trench refilled so as to bed the pipe 
as perfectly as possible. 

Muttiete Ovuttets Nor 1n Service purtne Con- 
STRUCTION PrRtop—The inshore end of the section was 
piugged temporarily and the gap between the two sec- 
tions was left open until shortly before the system was 
put into operation, when a pipe was cut to fit the open- 
ing and concreted in place. 
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During the construction period, a free outlet into the 
river was advisable as the ground water was handled 
through the completed sewer and, since the sewers were 
bypassed around the pumping station, plank and other 
material came down which might have clogged the out- 
lets. With the sewer in operation, however, the sewage 
is screened and undergoes sedimentation which partially 
clarifies it and removes any material which would readily 
clog the orifices in the outlet pipe. 

The flap valves were arranged so that they opened at 
right angles to the direction of flow of the river. 

The general contractors on the work were Stewart 
Sheets & Co., and the work was superintended by George 
W. Fuller, the writer being Resident Engineer. 


® 


The Economics of Brick and 
Other Permanent Road 
Pavements* 


Cost of construction and cost of repair and all else is 
not the full measure of the economy of a road surface. 
‘The greatest element affecting the economy of any road 
is its out of repair condition. That road which calls for 
the most frequent repairs is the road that is most likely 
to be out of repair, and it is the road that in the sum of 
lapses of time in which it is out of repair, aggregates a 
total detraction from the road’s worth which by the lesser 
load hauled, the broken spring, the injured horse, the 
extra wear and tear of the vehicle, if converted into dol- 
lars, would often equal in a short period of time, the en 
tire original cost of the road improvement. 

When a road is out of repair, the road investment is 
yielding no return. The road as a whole is only as good 
as its worst portion, even the rule of averages will not 
apply. On the other hand, by inverse ratio, the road ap- 
proaches its maximum worth as repairs are eliminated. 
The road, therefore, from which repairs are practically 
eliminated, is the real economic road, provided only that 
the traffic passing over it meets in a reasonable toll 
charge, the interest on its cost. 

This leads to the proper differentiation as to the choice 
of the road and the amount of its cost. The expenditure 
for any road is justified so long as the amount of ton- 
nage passing over it will aggregate a toll equal to a rea- 
sonable interest charge on the total investment. To the 
extent that it exceeds such a sum, it represents a profit 
to the user. 

The original cost of a brick road is not necessarily ex- 
cessive. The cost of grading, drainage, bridging and the 
entire preparation for placing the foundation and wear- 
ing surface, should be slike for all types and is therefore 
ne more expensive for a brick road than is required for 
the least expensive type of wearing surface. These pre- 
liminary structures are not readily injured, either from 
wear or tear or from any character of climatic influences. 
The foundation is likely to remain intact. With the 
brick wearing surface placed upon it, ample protection 
for the durability of all the work incident to such prepa- 
ration is afforded. 





*From the paper “The Economy of a Vitrified Brick Road,” 
read by Will P. Blair, Secretary of the National Paving Brick 
Manufacturers’ Association, at the first Canadian and Inter- 
national Good Roads Congress, Montreal, Que., May 18-23, 1914. 
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Progress on the Arrowrock 
Dam 


By Cuaries H, Paut* 


The highest dam in the world, as the Arrowrock Dam 
will be when completed to its full height of about 350 
ft., had been carried to a height of over 140 ft. above 
bedrock on Apr. 1, 1914. On that date, all the excava- 
tion in the river bed, exceeding 250,000 cu.yd., had been 
completed; about 36%, or more than 200,000 cu.yd., 
of the concrete had been placed in the dam, while of the 





*Construction Engineer, Arrowrock Dam, Arrowrock, Idaho, 





Fic. 1. Portion or Beprock FounpDATION 


(This view shows the average character of the rock form- 
ing the foundation of the dam. It is a hard granite, ideal for 
foundation, and though somewhat seamy, there are no open, 
continuous seams. Although this is from 80 to 90 ft. below 
the present bed of the river, there are evidences that at one 
time it formed the bottom of the river channel. Some of the 
rock has been worn very smooth by water action. This pho- 
tograph is looking downstream, and a little toward the 
north. The toe of the dain follows approximately a line from 
the upper right-hand corner of the view to about the middle 
of the left-hand edge. Cheanias up of the loose material is 
being done preparatory to washing and scrubbing. This rock 
is so firm, rough and irregular that it was considered ideal 
for foundation conditions.) 


Fie. 3. DAM AND 

SPILLWAY, LOOKING 

DOWNSTREAM, FEB. 
20, 1914 


(The spillway lip will 
extend back from the 
right abutment of the 
dam ts. the right-hand 
limit of the view, a 
length of 400 ft. The 
rough excavation for the 
spillway trench is com- 
pleted. The tower on 
the dam is a tail tower 
for three cableways for 
placing concrete. Two 
of the head towers are 
on the right abutment 
of the dam. The third 
cablewny goes to the 
left from the tail tower. 
The inlet end of the 
diversion tunnel (capa- 
city 20,000 sec.ft.) may 
be seen in the lower 
left-hand corner. About 
190,000 cu.yd. of con- 
crete is in place in the 
dam, or about 35% of 
its total volume.) 






4 





whole work, including the dam, spillway, railr 
plant and other incidental features, about 50°, 
completed.* 

The accompanying views, with their explanat 
will give a general idea of the character of tl 





*For earlier articles on the Arrowrock Dam, s 
neering News,” June 6, 1912; Jan. 16, Mar. 20 and Jul 





Fia. 2. Gorcr tx Beprock Founpation 


(This is a deep, narrow, water-worn gorge, the bottom 
of which is from 20 to 30 ft. below the general level of bed- 
rock. The rock on the left forms a portion of the left abut- 
ment of the dam. The view also shows plant used for un- 
watering the foundation. Each of the two houses inclosed 
a centrifugal pump and motor, belt connected. These were 
mounted on trucks, and were moved up and down the inclined 
tracks by means of hand winches located at the upper end 
of the slope. There was a flexible connection between each 
pump and its 15-in. discharge pipe, located between the two 
tracks. In case of trouble which might cause flooding of the 
excavation, the pumps could be freed from their discharge 
pipe by disconnecting one joint, and then pump, motor and 
suction could be quickly raised up the incline.) 
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the dam and spillway since the excavation for the dam cavation. ‘That supply is now exhausted and the mater. 
was completed. ial for the remainder of the work is being obtained from 
ie concrete composing the dam is mixed about 1 part a gravel pit along the line of the Arrowrock Railroad, 1 ¥i 

sand-cement, 21 parts sand, 514 parts gravel, and 3 where a steam-shovel outfit and a screening and crushing 
parts cobbles, passing a 544-in. grizzly, but this mix is plant are in operation. From this gravel pit, the sand 
varied somewhat as conditions may demand, and a richer and gravel are hauled to the mixing plant, a distance of 
mix is used for a thickness of from 5 to 10 ft. against about 14 miles, in standard-gage bottom-dump ears. 

oach face. Concreting is carried on in two 8-hr. shifts, In Fig. 4, the concrete mixing plant is at the right. 


six days per week, with two l-yd. mixers. There are The sand and gravel come in on a standard-gage railroad 
three mixer units in the concrete plant, the third being on the bench. Tracks are extended over the top of stor- he 


used as an emergency unit. age bins, and bottom-dump cars dump the material di- 
Up to the end of the season of 1913, all sand and __ rectly into the bins. 
gravel for concrete was obtained from the river-bed ex- The sand-cement plant, which furnishes all the cement 


Fic. 4. LOOKING ACROSS THE 
DAM TO THE SOUTH FROM 
UpstTrEAM Sipe, Fes. 

20, 1914 


(The trash-rack_ structure 
for the five sluicing outlets 
may be seen on the upstream 
face of the dam, just at the 
water surface. The form work 
for the trash-rack structure for 
seven of the regulating outlets 
is in place, just upstream from 
the stiff-leg derrick on the 
dam. There will be three more 
outlets at this elevation just 
the other side of the tower, 
which may be used for power 
development; and about 100 ft. 
in elevation above these there 
will be another set of 10 reg- 
ulating outlets. The concrete 
mixing plant, with three l1-yd. 
mixers, is located on the south 
cliff, just downstream from the 
dam. The method of distribu- 
tion of concrete from. the 
ecableway is not shown in this 
peesegrane. but the cableway 
bucket ischarges automatic- 
ally into a hopper suspended 
from the same cableway, at the 

3 bottom of which hopper is a 
chute 40 ft. long, the free end 
of which per be swung to any 
position desired within about 
40 ft. either side of the cable- 
way. This cableway hopper 
may be moved to any point 
along the cableway, but it is 
held stationary by snub lines 
while in use. One of these 
ore buckets and the a 
per without the chute ma e 
seen suspended from one of the 
cableways at a oint just 
above and to the right of the 
center of the view.) 
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Fie. 5. Spruuway, Looxtna Upstream Fie. 6. Looxine Up tue Sprtiway Trencu 


(The rough excavation for the s illway trench is compieted dy for tri i d lini Th 
and involved the excavation of 256,000 cu yd. of rock Prhis ‘splilwe iene wal-o ~~ pueaess eae kee 
’ -yd. ; ay trench will be lined with reinforced c : » to ¢ 
height of 10 or 15 ft. above the water surface, requiring 20,000 to 25,000 cu.yd. of concrete.) ee 
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for the work, is located on the opposite side of the river 
from the mixers, and the cement is transported across 
the river through lines of 4-in. pipe, by means of com- 
pressed air. There are four bins for each mixer, one for 
cement (in bulk) and the other three for sand, gravel 
and cobble stones. The cement is weighed out to the 
mixers, and the other material passes through measur- 
ing boxes, the gates for which are operated by air. The 
concrete from the mixers is dumped into electric, side- 
dump trolley cars, and is carried from the plant into the 
base of the tower, where it is discharged into the cable- 
way buckets by means of short chutes passing through 
the tower to either side. There is a separate track from 
each mixer to the tower, and the concrete from any mixer 
may be taken to any one of the three cableways. The 
cars and the cableway buckets each hold 2 cu.yd. and to 
facilitate loading without delay, a hopper of 1-cu.yd. 
capacity is placed below each mixer, so that one batch 
may be dumped without waiting for the car. 

The average unit costs of some of the most important 
features of the work to date have been: 


Per cu.yd. 
Excavation for foundation..... Sheth er 
Spillway excavation..... a 0.65 
ge eee ee ee re ee ae a 3.73 





These figures include superintendence, plant costs (in- 
stallation and depreciation) and all charges except gen- 
eral overhead charges, which will amount to about 8 to 


10%. 


& 


The Construction of Hydraulic- 
Fill Levees 


By D. L. YArNELL* 


The proper machinery for the construction of levees 
to protect lands from periodical overflow has long been 
a subject of study for engineers, since different conditions 
require different kinds of equipment. Within the last five 
or six years, such levees have been built economically by 
hydraulic dredges, and embankments built by this 
method have many advantages over those built by other 
methods. It formerly was considered that hydraulic 
dredges were not desirable for levee construction for the 
reason that the large amount of water pumped made it 
difficult to keep the solid material from spreading over a 
wider base than needed or desired for the levee. It was 
generally thought necessary to build ridges forming the 
toes of the embankment with material dry enough to 
hold the wet material within the desired limits until the 
solid matter had been deposited ; in this manner one layer 
was added to another until the desired height for the 
levee was reached. The need of this dry material is en- 
tirely avoided by methods now in use by which the en- 
tire section of the levee is built in one operation. 

The writer had occasion to examine work done by this 
method in the Trempealeau Drainage District, on the 
Mississippi River, near Trempealeau, Wis., and to inspect 
work in progress in Drainage Districts Nos. 1 and 2 on 
the Mississippi River in Henderson Co., Ill., and the fol- 
lowing notes are based on work there. 


CONSTRUCTION PLANT 


Each of the dredges consisted of a hull 24x80x41% ft., 
upon which were mounted a centrifugal pump having 


a 


*Drainage Engineer, U. S. Department of Agriculture, 
Washington, D. C. 
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one 12-in. suction pipe and a 14-in. discharge » 
hp. engine, and a boiler nominally rated at 150 
discharge pipe was carried from the dredge to ; 
the levee by small towers mounted on 14x40-{ 
The power actually developed by the engine \ 
the length of the discharge pipe, the height of 
and the character of the material pumped. 


BUILDING THE EMBANKMENT AND Cos} 

The views herewith illustrate fully the method 
ing the desired slopes by means of steel boards a 
in. wide and 10 ft. long, of No. 14-gage steel wit 
iron top, not too large or heavy to be easily nv 
one man. The slope boards are placed at the int: 
of the side slope with the natural slope of the end «) the 
fill under construction. Several men equipped 
shovels are necessary to evenly distribute the ma 
and to move the slope boards ahead as the levee j 
up. 

In the Trempealeau District, there were two sepa 
levees constructed. The levees were built with materia 
from the channel excavated to divert Trempealeau Li 
from near the foothills to Trempealeau Bay. The aver- 
age width of the levee crown is between 8 and 10 {t., 
and the average height of embankment is probably 14 
ft. The levees have slopes of 1 on 3 on the water side 
and 1 on 2 on the other, with banquette against the land 
side upon which is a roadway. The site for the levee 
was not cleared of vegetation and stumps were not 
grubbed out for the reason that during the greater part 
of the construction period, the bed of the levee was 
flooded. It was assumed that the method of construction 
so completely sealed the voids around the stumps that 
moisture enough will be retained and the air excluded to 
prevent decay. The total earthwork in the two levees and 
diverting channel is approximately 500,000 cu.yd., which 
was let at a contract price of 84%c. The construction 
work was begun in May, 1912, and completed in October 
of the same year by the LaCrosse Dredging Co., two 
dredges being used. 

Part of the levees in Henderson County, IIl., drainage 
districts Nos. 1 and 2 are being built by hydraulic 
dredges. The levee of District No. 2 is a reinforcement 
placed against the west side of the C., B. & Q. RR. 
(Carthage Branch) embankment, carried about 3 ft. 
higher than the track. The easterly slope of the new fill 
is 1 on 114, and the slope on the water side is 1 on 24%. 
About 126,382 cu.yd. have been let at a contract price 
of 15.9¢., 23,400 yd. at 20c., and there is an additional 
5900 yd. for which contract has not yet been let. On the 
District No. 1, two sections of the levee are to be con- 
structed with a suction dredge. The total length of these 
two sections is 20,500 ft.; the embankment is to have 
an 8-ft. crown and 1 on 3 slopes on both sides; the con- 
tract price is 1114c. per cu.yd. The rest of the levee, in- 
cluding probably two to three times the amount of earth- 
work, with 6-ft. crown, 1 on 3 slope on the water side and 
1 on 2 slope on the land side, is to be constructed with a 
drag-line excavator at 12.1c. per cu.yd. The advertised 
earthwork, based on a 6-ft. crown throughout the entire 
length and combined slopes of 1 on 5, was 821,400 cu.yd. 

At the time of the inspection, the levee being built was 
about 14 ft. high, and the top width was 2 to 3 ft. wider 
than the 8 ft. specified. The designed section of the levee 
at that point contains practically 26 cu.yd. to the linear 
foot, and the constructed section about 27 cu.yd. On the 
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; of the inspection, Aug. 23, the two 11-hr. shifts built 

) lin.ft. of completed levee, or 2700 eu.yd. were act- Wh Niiees of te Trempealeau District were inspected 

y placed. There were no delays lor repairs, moving Aug. 13, 1913, practically a year after the completion 

dge, ar any other reason. On this work a strip about ok tied ale eae Giants Seated “a ih pe Rete Ts 

ft. wide in the base has been grubbed and ploughed, me 

; a pee : must be remembered that these hydraulic-fill levees are 

e entire base being cleared. The number of men usual- neces ie tegenapasieimtion Sa ee erga 

employed was about 14, and the fuel used about 5 tons ™ HA sand and silt pumped from the bed of th 

of good Illinois coal, in each shift. The average day’s "Ye: 

cork will be considerably less than this, and to the cost 

of labor and fuel must be added that of delays, repairs, 

depreciation of plant, preparation of site, superintend- 
ence, and overhead charges. 


CONDITION OF THE LEVEES 


Psaghac ii ply Ses We 
CR IE i ee Ee 
Fi 


In the method of construction used, the silt is 
always deposited in the base of the levee, the heavier 
and coarser material being left on top. This means that 
the top of the levee is built principally of sand while the 


base is composed of silt. They do not yet have a very 


Figs. 1-2. Views on LINE or Hypravutic Fit Levers. 
Looktne Towarp Construction Enp or LEVER 


Figs. 3-5. DiscHarce Pree AnD Stope Boarps 


Fig. 4. Sipe of THE CoMPLETED LEVEE 


ee ae | 


Hypravtic-Fitt Levees 1n Henperson County, Itz., Drarnace District No. 1. 
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good covering of sod, principally because the proper kind 
of grass was not planted. The side slopes have kept 
their shape will. The levees were tested by high water 
during the spring of 1913. W. A. Thompson, president 
of the La Crosse Dredging Co., furnished the following 
information regarding height of water against the levees: 
Near Marshland, the water was within a foot of the top 
of the levee for a few days and no seepage was noticeable. 
Near Trempealeau Mountain, there was a head of 2 to 
4 ft. against the levee and along the railway embank- 
ment on the Mississippi River side of 4 to 6 ft. for nearly 
a month. Two gages referred to the same datum had 
been set, one at each end of the sluiceway near the moun- 
tain; the gage inside the levee did not vary appreciably 
during that month of the high water, and no seepage was 
noticeable. 

It was also stated that a portion of the South River 
Levee at Hannibal, Mo., was constructed in the hy- 
draulic-fill method in 1904. That levee has been tested 
by a number of periods of high water, among others the 
extremely high water of 1911, and was said to be entirely 
satisfactory as to withstanding erosion by the current and 
waves and as to seepage. 

ADVANTAGES AND DisApVANTAGES OF HypravLic-FILL 

2 LEVEES 

With hydraulic-fill levees, a wide foreshore can be left. 
There are no borrow pits to aid in probable seepage and 
consequent failure of the levee. Any side slope wanted 









A Machine for Winding 
tinuous Wood-Stave Pip. 


Q 


A machine has recently been developed for 
continuous wood-stave pipe with wire in plac 
bands as is generally the practice. This device, | 
tion of H. E. Aine, Pt. Richmond, Calif., is show; 
accompanying figures together with some of tl, 
done with it. 

There have been developed two general types . 
chines under these patents—one is intended for \ 

a single Wire and is largely for use in winding wo 
ging or other sectional protection on existing contin, 
pipe lines of various kinds; the other winds two wir 

is intended particularly for continuous wood-stave 
Only the latter machine will be described here ; th 
etruction for the other obviously is similar. 

The machine comprises, first, two semi-cylindrical 
shells which encircle the staves and are held together 
with bolts bearing on bolt flanges and having a coiled 
spring between one flange and the nut. Each of th 
shells carries a number of semi-circumferential helical 
hoops pivoted to the shell at their centers and to distance 
bars at their ends. These are the pitch bars which govern 
the wire spacing. The bars connecting the pitch hoops 
have studs which pass through slots in the shells to the 
outside and which can be adjusted as shown in Fig. | to 
establish any desired pitch. 


«Pivot 


Annular 


7 ot Gear 


Pitch Adjustment 


MO News 


Fie. 1. MacHINE FoR WIRE WINDING oF ConTINUOUS WooD-STAVE PIPE 


for a levee can be built. There is no shrinkage after the 
embankment is first completed, for the material is thor- 
oughly compacted. The fine material is deposited in the 
base of the levee where it is most needed to prevent seep- 
age. By using this hydraulic-fill method a levee can be 
built across an old bayou or lagoon with as little trouble 
as on dry ground, which is something few machines can 
do. Wet, soggy ground gives no trouble in construction. 
This same principle of building levees is being used at 
the present time in widening the embankment of the 
C. B. & Q. R.R., near Glenhaven, Wis. 

On the other hand, a 20-ft. head with about 600 to 800 
ft. of discharge pipe is the maximum condition under 
which a plant developing only 200 hp. can operate; 
greater heights and distances may be overcome by a cor- 
responding increase of power equipment. The dredge 
must always be in about 8 ft. of water to prevent air 
from being drawn into the suction pipe. A dredge of 
this type costs approximately $15,000, not including the 
discharge pipe, the barges, and other necessary appur- 
tenances, which will add about $5000, making the total 
first cost about $20,000 for a plant to build levees by this 
method. It would hardly pay to put such an outfit on a 
contract of less than 250,000 eu.yd. 


Each shell carries on its outside a wire-tension device 
(three fixed and two adjustable rollers in side plates). 
Surrounding the two shells, as bolted in place around a 
stave pipe, and secured to them is an annular gear made 
in two pieces with mortised and bolted ends displaced 
0° from the ends of the semicylindrical shells. 

The third essential part of the device is a carriage 
which is supported by rollers running in the side chan- 
nels of the annular gear and carries a long arm sup- 
ported at the far end by a small truck or sliding bearing. 
A motor-driven pinion on the carriage engages with the 
large gear. 

The action of the machine is as follows, staves having 
been temporarily clamped in place, the machine assemb- 
led, and two coils of wire on a reel slipped over the 
} ipe ahead of the machine. The wire ends are led around 
the pipe once, then through the tension rollers and 
through openings in the shells to the exterior of the 
stave pipe. After fastening the ends of the two wires in 
any suitable fashion, the motor is started—whereupon the 
gear and shells revolve and the whole machine advances 





*From information obtained from Aine and Thompson, 
Pt. Richmond, Calif. 
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situdinally since the pitch bars bite the staves suf- 

ently to serve as screw threads. 

Figs. 2 and 3 show work in progress on an 18-in. (in- 
ternal diameter) line 2450 ft. long, made up of 144x4- 
i». redwood staves wound with two No. 3 A. S. & W- 
cage galvanized wires on 2-in. center spacing. This line 
is used to convey fresh water, for condensing purposes, 
to an oil refinery. The head at present is small, but will 
‘« inereased. A similar but smaller line has also been 
installed and both are reported to be giving satisfaction. 

The staves were assembled over light spring forms, 
which were drawn ahead as the temporary clamps were 
adjusted. Coils of wire were slipped over the pipe at in- 
tervals depending on their weight and length. The wire 
ends of the two coils were electrically welded, a portable 
214-hp. gasoline engine generator set being used. The 
winding-machine motor was run by compressed air 
Only some 8 to 10 in. was required in the ditch on either 
side of the pipe. 

On this job there were employed one superintendent 


Fig. 2. Wire-WINDING MACHINE WorRKING on 18-IN. 
Pree IN SHALLOW DircH 


(at $5 per day); one electrician ($4); one operator 
($3) and two helpers ($2.50) for the winding machine 
and wire reel; one laborer ($2) for machine lever; one 
carpenter ($4); one helper ($2) and two laborers ($2) 
for assembling staves. The total labor cost was $29.50 
per day. An average of 420 ft. per day was laid. With a 
more experienced crew it is expected that 600 ft. could be 
laid. 

The pipe was painted with a heavy coat of asphalt be- 
fore being dropped from its blocking to the ground. On 
turning on the water, several leaks showed up owing to 
shrinkage of staves in the hot water. These seams grad- 
ually closed up and in 24 hr. the pipe was tight. 

We are indebted to Mr. Aine for the information and 
views herewith. 
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An Open Letter to Jas. W. 
Osborne 


We published in our issue of March 25, the report 
on New York State highway work made to Gov. Glynn 
by the special investigator appointed by the Governor, 
Jas. W. Osborne. In that report a reference was made 
to the work of the State Highway Commission appointed 
by Gov. Hughes. 

Following the above publication we received from one 
of the members of that Commission a copy of a letter to 
Mr. Osborne with a request for publication. After hold- 
ing the letter for several weeks awaiting a reply by Mr. 
Osborne, we publish the letter below in fairness to Mr. 
Allen and his associates on the New York Highway Com- 
mission appointed by Gov. Hughes. 


Hon. Jas. W. Osborne: 

Sir—I note in ENGINEERING News, of Mar. 25, 1914, 
an extract from a report made by you to Governor Glynn, 
in which is the following statement: ' 





Fic. 3. Wrre-WINDING MACHINE WORKING UNDER 
Cross PIPE 


I find that in many instances where the specifications have 
failed to be of advantage to the contractors, they have been 
changed or modified without public letting, so as to make 
the contract pay. This practice amounts to a total annihila- 
tion of the law regarding advertisements for bids, as the 
revised contract is practically a new contract. I find this evil 
existed under the commission appointed by Governor Hughes, 
consisting of S. Percy Hooker, Robert Earl and T. Warren 
Allen, ° 

I respectfully request that you give me a list of the 
contracts upon which you base the above assertion and 
the reasons in each case for the making of such assertion. 
I note in particular your statement that the changes were 
made “so as to make the contract pay.” I am anxious to 
find out where changes were made in specifications for 
this purpose. I am asking ENGINEERING News to pub- 
lish this letter. 

T. Warren ALLEN. 
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Water Terminals on the 
Mississippi River 

The movement for the development of inland naviga- 
tion has been directed mainly to the improvement of the 
waterways themselves. We have pointed out at different 
times that terminal facilities as convenient as those of 
railway terminals must be provided if water transport is 
to compete with rail transport. 

This matter has now been taken up by a waterway or- 
ganization, and the question of terminal facilities along 
the Mississippi River is to be investigated, with a view to 
providing adequate facilities for the efficient and econom- 
ical accommodation of vessels and handling of freight. 

A conference on the river terminal question was held 
Apr. 28 in the office of the Business Men’s League, of 
St. Louis, and was attended by Governor Eberhart (Min- 
nesota), Governor Dunne (Illinois), Governor Major 
(Missouri), and about 20 representatives of commercial 
erganizations from Minneapolis to New Orleans. The 
meeting was for the purpose of forming some plan to 
provide for a uniform system of river terminals, and re- 
sulted in the appointment of Governors Eberhardt, 
Dunne and Major as a special committee to devise plans 
for a permanent organization to be perfected; m St. 
Louis some time next fall. , It is thought probable that 
some form of recommendation will be made to the gov- 
ernors of the various states in the Mississippi valley for 
a plan of getting each state to bear its share in the ex- 
pense of employing engineers to work out the best pos- 
sible terminal system for all the cities in the Mississippt 
Valley. 

Mr. Ockerson, of the Mississippi River Commission, 
presented a resolution, which was adopted, to the effect 
that “adequate terminals for the interchange of freight 
between river and rail are essential to the restoration of 
traffic on the Mississippi River and its tributaries.” Gov- 
crnor Eberhart referred to the necessity of engineering 
assistance in such work and stated that Minnesota had al- 
ready selected an engineer to report on the matter. He 
urged that the state authorities should take action and 
assume some of the financial responsibility, instead of 
leaving this entirely to private capital. Governor Dunne 
said it was very important that when cities have estab- 
lished their water-front terminals and facilities they 
should retain control of them and not permit them to 
come under private control. 

From the various speeches made it appears that Kan- 
sas City voted $75,000 in bonds for the improvement of 
its municipal wharf. This wharf is now 566 ft. long, 
having 350 ft. covered with a reinforced-concrete shed ; 
it has also machinery equipment and railway connections. 
The city of Minneapolis will secure 1680 ft. of water 
front and provide sheds and warehouses for a municipal 
harbor above the new U. S. Government lock and dam. 
At Keokuk, the first appropriation has been made for a 
project involving a river-front wharf 1900 ft. long. At 
Alton, the city owns the water front and has an incline 
track for transferring freight from barges to cars. The 
situation at Davenport was described as follows by A. M. 
Compton: 

The city of Davenport has approximately 3500 ft. of im- 
proved water front, of which 1600 ft. has been laid aside for 
public park purposes. There is 1400 ft. completed of modern 
water terminals, equipped with such apparatus, cranes and 
railway tracks, belt lines, operated by the city government, 
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as will permit us to handle this summer 50,000 tons 

About ten years ago we secured from the leg 
law under which is formed what we call the Levee, 
ment Commission. It applies to every city in Ioy 
Mississippi, but at that time applied strictly to 1 
The commission is composed of five business men, 
without compensation. They have absolute cha; 
river front from the first main business street out to | 
line established by the Government. They obtained 
money from bond issues, at about 4%. From th 
claimed at the expiration of our work we will have a 
of approximately $25,000 per year from the term); 
from the railroads which connect with our belt lines 

We have spent less than $100,000. That $25.000 
will finance practically $400,000 worth of work. \ 
$1,000,000 in sight to spend on more than 2% miles . 
front. This will all be done without increasing the 
a single mill. The terminals will be self-supporting, 
same thing can be done in other cities and towns. 
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Classification of Pavements and 
Bidding Form, Departmen: 
of Public Improvements, 
Omaha, Neb. 


Below is given the rather elaborate classification of 
pavements adopted by the Department of Public 1 
provements of the City of Omaha, Neb. This classitica- 
tion is necessary to the bidding form shown in the ac- 
companying illustration. This scheme was adopted i, 
February, 1914, and all the pavement work is now done 
under contracts and specifications based on these classi- 
fications. 

CURBING 

STONE, Class (1), 5 in. thick, 24 in. deep. Class (2), 5 in 
thick, 20 in. deep. 

ARTIFICIAL STONE, Class (1), 7 in. thick, 24 in. deep. 
Class (2), 7 in. thick, 20 in. deep. Class (3), steel-bound curb, 
7 in. thick, 20 in. deep. 

ARTIFICIAL STONE COMBINED CURB AND GUTTER, 
Class (A), 16 in. gutter. 

PAVING 

ASPHALT, Class (A), concrete 6 in., asphaltic-concrete 
binder, 1% in., wearing surface of asphaltic mixture 2 in 
Class (B), concrete 5 in., asphaltic-concrete binder 1% in 
wearing surface of asphaltic mixture, 1% in. Class (C), for 
repaving old concrete base. Sufficient concrete to raise the 
pavement to the required grade asphaltic-concrete binder 
11% in.; wearing surface of asphaltic mixture, 2 in. Class (D), 
for repaving over old concrete base. Sufficient concrete to 
raise the pavement to the required grade; asphaltic-concrete 
binder 1% in.; wearing surface of asphaltic mixture, 1'% in 

ASPHALTIC CONCRETE, Class (A), concrete 5 in.; as- 
phaltic-concrete wearing surface, 2 in. Class (B), for repav- 
ing only. Sufficient concrete to raise the pavement to the re- 
quired grade; asphaltic-concrete wearing surface, 2 in. 

STONE, Class (A), concrete 6 in.; sand cushion 2 in.; gran- 
ite blocks of standard size. Portland-cement grout filler. 
Class (B), concrete 5 in.; sand cushion 2 in.; granite blocks 
of standard size. Portland-cement grout filler. Class (C), 
for repaving only. Sufficient concrete to raise the pavement 
to the required grade. Sand cushion 2 in.; granite blocks of 
standard size. Portland-cement grout filler. Class (D), con 
crete 6 in.; sand cushion 2 in.; sandstone blocks of standard 
size. Portland-cement grout filler. Class (E), concrete 5 in.; 
sand cushion 2 in.; sandstone blocks of standard size. Port- 
land-cement grout filler. Class (F), for repaving only. Suffi- 
cient concrete to raise the pavement to the required grade; 
sand cushion 2 in.; sandstone blocks of standard size. Port- 
land cement grout filler. 

VITRIFIED BRICK, Class (A), concrete 6 in.; sand cushion 
1% in.; vitrified brick of standard size. Bituminous filled 
joints. Class (B), concrete 5 in.; sand cushion 1% in.; vitri- 
fied brick of standard size. Bituminous filled joints. Class 
(C), for repaving only. Sufficient concrete to raise the pave- 
ment to the required grade; sand cushion 1% in.; vitrified 
brick of standard size. Bituminous filled joints. 

VITRIFIED BRICK BLOCK, Class (A), concrete 6 in; 
sand cushion 1% in.; vitrified brick block of standard size. 
Bituminous filled joints. Class (B), concrete 5 in.; sand cush- 
ion 114 in.; vitrified brick block of standard size. Bituminous 








Tune 11, 1914 ENGINEERING NEWS 1293 


filled joints. Class (C), for repaving only. Sufficient con- 
’ to raise the pavement to the required grade; sand cush- 
\% in.; vitrified brick blocks of standard size. Bituminous 

} joints. 
YERTICAL FIBER BRICK, Class (A), concrete 5 in.; sand 
ion 1% in.; vertical fiber brick as specified, 3 in. Bitu- 
us filled joints. Class (B), concrete 5 in.; sand cushion 
in.: vertical fiber brick as specified 2% in. Bituminous 
flicd joints. Class (C), for repaving only. Sufficient concrete 
raise the pavement to the required grade; sand cushion, 
1 “in. vertical fiber brick as specified, 3 in. Bituminous 
flier. Class (D), for repaving only. Sufficient concrete to 
ise the pavement to the required grade; sand cushion 1% 
vertical fiber brick as specified, 2% in. Bituminous filler. 





parable with the other proposals. Below is the form of 
proposal, accompanying the bidding blank, or “Schedule 
of Prices.” 
PROPOSAL 
Omaha, Nebraska... hamns 
To the Honorable City Council of the City of Omaha 
It is hereby proposed by the undersigned to 


PGs noose see : 4 anne nek < ee ee wot be oma daied ee 
within Street Improvement District No............ by furnish- 
ing all the material and labor for making the necessary ex- 
cavations for such improvement and constructing the neces- 
sary foundations and improving said district, including any 
and all work and materials that may be necessary to connect 
the work done with the adjoining work in a proper and work- 
manlike manner; said improvement to be done in accordance 


SCHEDULE OF PRICES —1-8- 





| PAVING 

| Price Per Square Yard 

| VIT. BRICK VIT. BR. BLK. | VER.FIBERBR. | CRE.WD.BLK. | ART. STONE 

| “Guarantee 5 Yrs. | Guarantee 1 Yr. | Guarantee 1 Yr. ~~ Guarantee 5 Yrs. | Guarantee 5 ire. 
| 





CURBING 


Price per Foot to Include Curved, Straight, Combined Curb and Gutter or Regular Curb as Laid 


Curved Section for Private Drive 
Price not to Exceed $1.00 


ARTIFICIAL STONE 
Guarantee § Years PER LIN. FOOT 
Curb-Class 1................... Sdaiaccipatie: casinos ee 
Curb -Class 2 
Combined Curb and Gutter 


Curved Section for Private Drive 
Price not to Exceed $1.00 





The Commercial Designation of the Materials to be used if this Proposal is Accepted 


and the Contract Awarded to the Undersigned is: 


Sand, per cubic yard 
Resetting old Curb, per lin. ft..... 


Re-cutting old Curb, per lin. ft Ta a oo a 


The Undersigned further Agrees to Complete the Work within the Time Designated upon the Plans. 
Names of parties interested with the undersigned in this proposal. 


N B.—By the source is meant the locality, quarry, kiln or factory from which will be obtained the specific materials proposed to be used. 
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CREOSOTED-WOOD BLOCK, Class (A), concrete 6 in.; 
sand cushion 1 in.; creosoted-wood blocks as specified, 3% in. 
Class (B), concrete 6 in.; sand cushion 1 in.; creosoted-wood 
blocks as specified 3 in. Class (C), concrete 5 in.; sand cush- 
ion 1 in.; creosoted-wood blocks as specified, 3% in. Class (D), 
concrete 5 in.; sand cushion 1 in.; creosoted-wood blocks as 
specified, 3 in. Class (E), for repaving only. Sufficient con- 
crete to raise the pavement to the required grade; sand cush- 
ion 1 in.; creosoted-wood blocks as specified, 3% in. Class 
(F), for repaving only. Sufficient concrete to raise the pave- 
ment to the required grade; sand cushion 1 in.; creosoted- 
wood blocks as specified, 3 in. 

ARTIFICIAL STONF Class (A), portland-cement concrete 
6 in. in depth. Class (B), for repaving only. Sufficient con- 
crete to raise pavement to required grade; in no case to be 
less than 4 in. 

MACADAM, Class (A), for original paving. Uniform depth 
of 7% in., with bituminous filler of 1% gal. per square yard. 
Class (B), for repaving over old base. Wearing surface of 
3% in. crushed granite or quartzite with bituminous filler of 
1% gal. per square yard. 


The proposal is very simple in form and easily com- 


with the plans prepared by, and on file in the Office of, the 
City Engineer; upon the terms and conditions of the specifica- 
tions, stipulations and form of contract and bond herein; and 
in conformity with the rules and regulations of the City. It 
is also agreed that said work shall be done under the direc- 
tion and supervision of the City Engineer, subject to his 
acceptance and the approval thereof by the City Council of 
the City of Omaha, at the prices shown in the accompanying 
“Schedule of Prices,” which shall form the basis of the pro- 
posal on the improvement herein specified. 


GuARANTEES—Curbing and paving constructed under 
the specifications accompanying this proposal must be 
maintained in good condition by the contractor, satisfac- 
tory to the city engineer, for these periods: 

Curbing—Natural stone, 1 year; artificial stone, 5 
years ; artificial stone, combined curb and gutter, 5 years. 

Pavements—Asphalt, 5 years; asphaltic concrete, 5 
years ; stone, 1 year; vitrified brick, 1 year; vitrified brick 
block, 1 year; vertical fiber brick, 1 year; creosoted-wood 
block, 5 years; artificial stone, 5 years; macadam, 5 
years. 
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Demolition of Old Trainshed, 
Union Passenger Depot, 
Cleveland, Ohio 


After 49 years of service the 180x600-ft. trainshed of 
the Union Passenger Depot at Cleveland is being taken 
down, while the business of the station continues unin- 
terrupted. A new Union Station is to be built, but on 
enother site; the demolition of the old roof is going on, 
not to make room for the new station, but because the 
roof was superannuated and unsafe; its safety has been 
under suspicion for some years. 

Carrying out such demolition work without inconven- 
ience or danger to the passenger traffic below, is necessar- 
ilv difficult and delicate. Well devised plant and meth- 
ods are handling the work with great success, The Lake 
Shore & Michigan Southern Ry. is doing the work direct, 
under B. R. Leffler, Bridge Engineer of the railway. 
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one bay just over the traveler, immediate|, 
dismembering and removal of the rear truss 


DEMOLITION TRAVELER 


The drawing (Fig. 1) shows the traveler j, —— 
the roof truss is indicated by heavy broken The 
main structure of the traveler is a Pratt-truss . 
combination wood-and-steel construction, 
above railway clearance by timber legs (\o; 
bents) knee-braced to the bridge. On this brid 
ported a superstructure shaped to the undersid 
arch rib or top chord of the roof truss. A sectio. 
the traveler is also given in Fig. 1, and here ar 


SOW} 


four platforms bracketed out from its front face. ‘Ty, 
upper one of these platforms (or rather the curved up] an 
deck of the traveler) has an overhang of about 14 
The lower platform comes just below the roof tie-bars: 
the upper three overhanging platforms, which cross tho 


This truss already removed 


In traveler posit on 
This truss being cut P°"'?” Sto 
apart and taken down: 
Roof planking and monitor = 
onthis poy, ING removed; / 
8 4 
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26°3" 194 “ (Bents Zand 3 Alike) 


Fig, 1. ELEVATION AND SECTION OF TRAVELER FOR TRAINSHED DEMOLITION, UNION STATION, CLEVELAND 
(Note that slotting of cantilever platforms admits the web-members of the truss being taken down. This truss 
is wedged up on the traveler deck and cut into sections by oxyacetylene flame.) 


The roof trusses, seated on stone side-walls about 27 
ft. high, are very closely spaced—about 12 ft.—and are 
of peculiar indeterminate type, as will be illustrated in 
2 later issue. They may be called rib arches with bottom- 
chord tie, but they have also a web system composed 
mainly of thin tension members. This web system would 





interfere with the use of a traveling falsework structure” 


or centering such as was employed in taking down the 
old arch-roof trainshed of the Grand Central Terminal, 
New York City, some four years ago. By an ingenious 
modification in design, however, a centering traveler was 
constructed which could pass through the web of a roof 
truss and support an entire bay of the roof, while remov- 
ing it. 

A controlling feature of the work was the fact that the 
roof, being old and of indeterminate character, could not 
safely bear any additional loading, whether of staging or 
of material, and that (for the same reason) no part of 
the roof could be weakened by removal of some members 
before it was fully supported from below. Further, the 
roof planking was built into the structure of the roof, 
and probably acted as the principal bracing. Therefore, 
no part of the roof was stripped or removed except in the 





web system of the roof trusses, are slotted in line of the 
various web members, all the way back to the main body 
of the traveler. This expedient makes it possible to push 
the traveler forward through the web system of » roof- 
truss, for enough so that the upper deck extends under 
one entire bay of the roof and shelters the space below 
against falling material. 


WorkiINnG PROCEDURE 


The manner of working is easily explained in its gen- 
eral outlines, in connection with Fig. 1. When the trav- 
cler is first set to the position shown by the sectional view, 
the two forward roof trusses, i.e., those over the over- 
hang of the deck, are complete and undisturbed, as is also 
the slate and roof-planking in the bay between them. .\l! 
roof and trusses back of them, however, have already bee! 
removed. The work to be done in this setting of the 
traveler is the removal of one truss and one bay of slate 
and planking. 

The first step is to block up the + rear truss on the deck 
of the traveler by blocks and wedges. As the section 
shows, the truss comes practically over the front frame of 
the traveler, so that it puts but little load on the over- 








ENGINEERING 





NEWS 











Fic. 2. OuTsipE VIEW oF DEMOLITION WorK, CLEVELAND UNION PASSENGER DEPOT 


hanging platform. As soon as this blocking-up is done, 
one gang of men starts to tear off the roofing, and an- 
other gang starts cutting apart the arch rib of the rear 
truss. The slate, roofing boards, etc., are skidded down 
the slope of the traveler deck and lowered away, as fast 
as torn off. The top chord or arch rib of the truss is cut 
across at numerous points by oxyacetylene flame—upper 
and lower flange bars and two side bars, each about 6x5¢- 
in. wrought iron; the connecting bolts and cast-iron 
spiders of the rib at the point of cutting are easily 
knocked out. There are also some 
longitudinal angle-iron struts from 
truss to truss (and at a few points 
diagonal braces), which are similarly 
burned off. This completed, the sec- 
tions of arch rib can be slacked down 
on their blocking and the attached web 
members disconnected. 

All the tension rods of the web are 
attached in very simple manner, as by 
looping over a cross-bar laid over the 
arch rib. The only two struts in the 
web system (one each side) are butted 
against the rib and tie-bar, and come 
out easily when the main members are 
disconnected. The lower overhanging 
platforms are at such levels that they 
come just under the main tie-bar and 
the auxiliary tie-bar or intermediate 
chord ; these members and the web sys- 
tem are therefore easily handled as 


soon as the rib is cut apart and slacked 
off. 


When the truss is completely taken down and the 
pieces lowered to the ground at one side (the north or 
free side of the trainshed), the traveler is ready for mov- 
ing forward. For this, a thrust-beam and an ordinary 
track jack are set behind each bent of the traveler, about 
us sketched in Fig. 7. 

The thrust-beam is held to the rail of the traveler 
track by a simplhe cramp formed of a V-stirrup held 
at the bottom by a bolt through a hole in the rail web. 
Isefore the work started it was thought that the stirrup 
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Fic. 3. DetTAtts or TRAVELER Base AND TrUucK 
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(Traveler built inside trainshed, several bays of roof taken 


down, and removal of wall begun.) 


needed positive engagement with the beam, and notches 
were cut in the top of the beam for this purpose. In 
use, however, it was found that the stirrup binds tight on 
the flat of the beam, and the notched face of the thrust- 
beam is usually turned down, as sketched. 

The traveler weighs 200 tons complete, and when mov- 
ing puts considerably more than 50 tons maximum load 
on the supports of a bent. There has been no difficulty 
moving it, however, and two men at each of the jacks 
advance it without delay. A complete move of one bay 
(12 ft.) takes only about 25 min. In fact, sometimes 
the blocking under the ends of the sills is not even 
knocked out, and the motion is part rolling and part slid- 
ing (on greased rail). 

The construction of the traveler track is indicated by a 
small sketch in Fig. 3. A trench about 18 in. deep is 
dug on the line of each rail, ahead of the traveler, and 


a pair of stringers laid down; short ties on the stringers - 
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Fig. 5. Currina APART THE ARCH RIB or Top 
CuHorpD oF A Roor Truss By OXYACETYLENE 
Torcu, CLEVELAND UNION PASSENGER 

Deport 


(Flange and side plates are wrought iron; web spiders 
are cast iron; assembly bolts are wrought iron.) 


carry a 100-lb. rail. The sections of track back of the 
traveler are moved forward as released, so that only a 
small amount of track material is used. 


SPECIAL FEATURES OF THE WORK 


Work was begun on the east end of the trainshed. The 
gable wall had to be taken down as the first operation. 
For this, the traveler was built just inward of the wall, 
the rear overhanging platforms practically touching the 
wall. Two bays of roof were then taken down, in the 
manner already described except that the traveler was not 
moved. This gave room for setting up the six small stiff- 
leg derricks (see Figs. 4, 6) on top of the traveler, at its 
rear edge, for handling the wall stones. 

Stone was lowered onto the lower rear platform, into 
‘arry cars running on the platform to the north side of 
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Fig. 6. SKETCH SHOWING PosItTION oF Derricks, UNION STATION TRAINSHED DEMOLITION, CLEVELAND 
(The chief use of the derricks is removing the end walls. In taking down the roof itself, the north derrick is mainly 


used, material being slid or lowered down to it along the traveler decking.) 
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trainshed, whence they were rehandled into cars 
»/ougside. Six days work was required for the demolition 
o the wall. After this, the traveler moved forward in 
. cessive 12-ft. stages and took down the roof trusses as 
d pibed. In handling the roof material the derricks are 
litle used, except that at the north end. 

in the easterly half of the trainshed, a longitudinal 
icick wall extending to the roof cut off a narrow room 
slong the south or street side. This wall, and the roof 
over the room, were left undisturbed, the arch ribs being 
cut off close to the wall. As Fig. 1 shows, the traveler is 
unsvmmetrical, extending south only to this wall. 

In the west half of the trainshed, however, there is a 
brick partition wall some 20 ft. farther in, forming the 
waiting-rooms and other main spaces of the station. 
When this section was reached, the traveler had to be 
shortened in width, by removing the south bent and some 
of the framing, leaving its ends to cantilever over the 
next bent. But instead of cutting the roof at the wait- 
ing-room wall, it is cut on the same line as in the easterly 
part (i.e., over the more southerly partition), and a ridge 
formed on this line by building a new roof sloping down 











Total weight of 
traveler 200 tons 
Back of traveler 
bent ». 
Railway 
U-stirrup over thrust-beam — s 
held by bolt through a 


\ hole in rail 


\. Traveler Track Rail 
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Fic. 7. ARRANGEMENT FOR JACKING TRAVELER FoRWARD 


rortherly to the waiting-room partition, with timber sup- 
ports as required. The waiting-room partition is 
removed down to the new eave line, the work being done 
some distance ahead of the traveler. 

In taking down this partition, it was found that the 
arch ribs had a slight degree of bearing on the partition 
wall, the brickwork being built close up against the ribs. 
Although. the roof doubtless was designed for the full 
span, When the brickwork was all removed from under 
the ribs the roof deflected at this point by 14 to % in. 
on the average. 

The demolition has been progressing very rapidly. Not 
counting the time required for erecting the traveler, or 
the time occupied by removal of the east wall, an average 
tate of working of 144 bays per day was maintained in 
the easterly half. The westerly half may average rather 
slower progress, a rate of one bay per day is counted on. 
The work is now practically completed. 

After renewal of the old shed, the station tracks will 
be rearranged, one running track added, additional cross- 
overs built, and butterfly sheds constructed over the plat- 
forms, as temporary provision until the new station is 
ready, some years hence. $ 

The designer of the trainshed, B. F. Morse, died about 
two months ago. The train carrying his body passed 
through the Union Station on the very day when demo- 
lition work started. 





ENGINEERING NEWS 1297 


Engineering Work at Chicago 
during 1914 


The engineering work in and around a large city like 
Chicago is of a varied character and represents in the 
aggregate an enormous expenditure. We give below a 
review of some of the work now under way or contem- 
plated for the present year, as compiled from informa 
tion furnished us for this purpose. 


Water-WorkKs 


The water-works construction contemplated for this 
year, with the estimated expenditures on the work dur- 
ing the year, is summarized below from a statement fur- 
nished by Mr. Ericson, City Engineer: 

Roseland pumping station, $256,000 (out of a total 
estimated cost of $270,000) ; booster pumps, $38,000. 

Lake View pumping station, $616,816; new break- 
water, $25,000. 

Wilson Ave. tunnel and crib, $900,000 (estimated cost 
$5,465,000). The shore shaft for the lake section has 
been sunk, and plans are being prepared for the land 
section. 

35th St. tunnel and crib; $50,000 (estimated cost $4,- 
750,000). 

Central Park Ave. pumping station, $8000; new cen- 
trifugal pump, $10,000 (estimated ¢ost' $45,000). 

Springfield Ave. pumping station, $8000; centrifugal 
pump, $5735 (estimated cost $45,000). 

14th St. pumping station; centrifugal pump, $41,165 
(estimated cost $46,000) ; new crane, etc., $4195 ($22.- 
000) ; lowering suction pipe, wiring, etc., $10,000 ($20,- 
000). 

Harrison St. pumping station, $36,300 (estimated cost 
$71,000). 

22nd St. pumping station, $50,000; wiring, etc., $3000. 

68th St. pumping station; installing two centrifugal 
pumps, $15,000. 

Fullerton Ave. pumping station, $5000. 

Chicago Ave. pumping station ; two 25,000,000-gal. en- 
gines, $5000 (estimated cost, $250,000); changes to 
buildings, $30,000 ($525,000) ; changes to tunnels, $35,- 
C00; new boiler plant and coal-handling plant, $35,000 
($200,000 total). 

Chicago Ave. water tower, $5000. 

Mayfair pumping station, $100,000 (estimated cost 
$1,375,000). 

Marshall Blvd. plant, $317,542 ($469,000); equip- 
ment, $60,000 ($220,000). 

3ist St. pumping station (stock yards), $250,000 (es- 
timated cost, $1,250,000. 

Jefferson Park pumping station, $1635. 

Garage and equipment, $12,000. 

Laying large water pipe, meter connections, feeder 
taains, etc., $1,160,000. 


BRIDGES 


The extensive bridge work contemplated is summarized 
in the accompanying table, also from information fur- 
nished by Mr. Ericson. In addition to this, there will 
be the work of the Sanitary District on the substructure 
and superstructure of the new Jackson Boulevard bridge, 
which will cost about $375,000. 
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WORK IN CHICAGO, 1914 


To be 


Estimated expended 








Date of 


He 
u 
; 
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Bridge Date of Bids cost in 1914 completion 
Ten. vate se naaaes Baws CRORES ies ori wae 
Lake St...... Feb. 1,1914 580,000 $250,000 Mar. 1, 1916 
Madison St... Feb. 10, 1914 400,000 225,000 Nov. 15,1915 
Clark St..... Sept. 1, 1914 400,000 50,000 Oct. 1, 1916 
Webster Ave. Mar. 1, 1914 300,000 200,000 Oct. 1, 1916 
Belmont Ave.. Apr. 1, 1914 300,000 200,000 Nov 1, 1915 
106th St...... Dec. 20,1914 300,000 5,000 Sept. 20, 1916 
Weed St...... Aug. 1,1914 175,000 60,000 Dec. 1,1915 
Fuller St..... Oct. 1,1914 175,000 40,000 May 1,1916 
30. Calif. Ave.t May 1, 1914 125,000 80,000 June 1,1915 
So. Calif. Ave.t May 1, 1914 30,000 30,000 Nov. 1,1914 
Montrose Ave. May 1, 1914 70,000 70,000 Oct. 1,1914 
Torrence Ave. Mar. 1,1914 22,000 22,000 June 15, 1914 

WE wiessweedeeecedeu $3,477,0C0 $1,232,000 


SEWERS 

We are informed by C. D. Hill, Chief Engineer of the 
Hoard of Local Improvements, that during 1914 the 
Board will do the usual amount of sewer construction. 
It will complete the contract for the Albany Ave. system 
of sewers (John W. Farley, contractor), at a total cost 
of about $40,000. It is expected to confirm the assess- 
ment and let the contract for a similar system of sewers 
in Rockwell St. and other streets from the west fork of 
the South Branch of the Chicago River extending north 
to about Monroe St. The total cost of this system of 
sewers will be about $350,000. 

It is probable that the assessment will be confirmed 
and contract started on the Norwood Park system of 


‘sewers, which will drain all the territory within the city 


limits lying north of Lawrence Ave. and west and south- 
west of the North Branch of the Chicago River. It will 
cost approximately $700,000. Studies are being made 
and preliminary plans drawn for two or three large re- 
lief sewers, one of which will run through the stock- 
yards and along the line of Center Ave., and will drain 
about 6 sq.mi. south of 39th St. that is sewered at the 
present time in an inadequate manner. Plans are being 
prepared for a similar sewer in Augusta St., extending 
from the North Branch of the Chicago River to Califor- 
nia Ave. This will relieve a very congested portion of 
the city lying between Kinzie St. and Armitage Ave. 

There will be other sewer work by the Sanitary Dis- 
trict, as noted below. 

Street Work 

The Board of Local Improvements has an extensive 
program for street improvements and paving. This ag- 
zregates about 2,376,000 sq.yd.. of which about’ 60% 
will be sheet asphalt paving. The Bureau of Streets 
(Walter G. Leininger, Superintendent) intends to re- 
surface some of the macadam roads in the city with a 
bituminous-concrete pavement, and has ordered a port- 
able railway asphalt plant for this work. 


DRAINAGE CANAL AND ACCESSORIES 


The Sanitary District of Chicago contemplates letting 
contracts during 1914 for the construction of all of the 
Calumet-Sag Channel which is not now under progress. 
Advertisements for proposals on Section 12 have already 
been published and contract for Section 11 has recently 
heen awarded. A summary of the work to be placed 
under contract during 1914 is as follows: Section 1 (con- 
nection to main channel), 6958 ft., $500,000; Sec. 11 
(awarded), 5198 ft., $320,000; Sec. 12 (advertised), 





*Dependent on action of Sanitary District, which is to pay 
50% of the cost. 

+Over the west fork of the south branch of the Chicago 
River. 

tOver the Ill. & M. Canal (day labor). 





NEWS Vol. 71. 
4116 ft., $300,000; Sec. 13 (in Blue Island). 
$500,000; Sec. 14 (with controlling works an 
tion to Little Calumet River), 6400 ft., $600, 
estimated cost, $2,220,000. The detailed quan 
most of this work have not as yet been compu 
therefore, the estimated costs are only approxima 

In addition to the above contracts, work wil! 
tinued throughout 1914 on Sections 2 to 10, | 
‘the total value of the contracts on these section \: 
proximately $4,000,000. Dredging of the Nort), 
channel will be continued, as well as the enlargei.yt ,, 
the main channel by dredging from Chicago to S\\))\; 
The costs of the work remaining to be done und 
projects are respectively about $50,000 and $100,(00. 

Two contracts covering the construction of about {o 
miles of intercepting sewers for the North Shore towns 
have been entered into, the cost of which will be aboy 
$320,000. An additional contract for North Shor 
tercepting sewers is to be awarded in the near futur 
which calls for the construction of about six miles of sew. 
ers at an estimated cost of approximately $500,000. Work 
will be continued on the substructure and superstructur: 
of Jackson Boulevard bridge, the cost of which wil! \y 
about $375,000. Geo. M. Wisner is Chief Engineer: —. 
J. Kelly, Assistant Chief Engineer. 


or 
Te 


Track ELEVATION 


The work of elevating the railway tracks throughout 
the city is being carried on continually under a compre- 
hensive program. The work now under construction an 
proposed for 1914 covers 20.87 miles of roadbed and 106 
miles of track to be elevated, and 137 subways to be con- 
structed. The work is outlined as follows, from a state- 
ment furnished by F. J. Owens, Commissioner of Track 
Elevation : 

Chicago, Milwaukee & St. Paul Ry.: (1) Bloomingiale 
Road, Ashland to Lawndale Aves.; (2) Evanston Di- 
vision, Montrose to Bryn Mawr Aves. (Further details 
of this are noted later under the head of railways.) 

Chicago, Rock Island & Pacific Ry.: main line, 76th to 
6th Sts. 

Chicago & Western Indiana R.R., main line, 81st to 
State Sts. 

Pittsburgh, Cincinnati, Chicago & St. Louis Ry., and 
Baltimore & Ohio Chicago Terminal R.R.: Leavitt St., 
69th to 39th Sts. 

Chicago & Western Indiana R.R. and Wabash R.R.. 
W. 75th St., from W. 74th to Wood Sts. 

Illinois Central R.R.: main line, 100th St. to Kensing- 
ton Ave. (as noted later on). Kensington & Eastern 
R.R.: E. 111th St. to Kensington Ave. Michigan Cen- 
tral R.R.: E. 113th St. to Kensington Ave. 

In addition to this steam railway work, the Illinois 
Public Utilities Commission has ordered the Chicago & 
Oak Park Elevated R.R. to elevate its surface tracks now 
extending beyond 52nd Ave. The surface line is close 
beside the elevated tracks of the C. & N. W. Ry. and the 
trains cross the ends of the subways, making a very dan- 
gerous arrangement. Numerous accidents have occurred 
and the track elevation has been urged upon the company 
for several years, but it has pleaded poverty. The order 
of the Commission provides that plans must be submitted 
by July, and work started within 60 days after approva! 
of the plans. 
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RAILWAYS 


“icaco, MaLwaUKEE & St. Paut Ry.—During 1914, 
- road will complete the elevation of its double-track 
Bicomingdale Road line from Ashland Ave. to Lawndale 
Ave., 2.4 miles. About 40% of this work was done last 
_,son and during this year the remaining 60% will be 

upleted, with the possible exception of some of the 
-yeet-paving work. For 80% of its length this line is 
located in Bloomingdale Road, and the railway (by ordi- 
nance) is allowed to use 32 ft. of this street as right-of- 
way. The construction consists of mass concrete retain- 
ing walls on either side of the right-of-way, and rein- 
foreed-conerete subways at each intersecting or cross 
street. That part of the road not used by the railway is 
to be improved with brick pavement and concrete curb 
and sidewalk at the expense of the railway.* 

At Robey St., near the east end of this track-elevation 
work, a new team yard of 55 cars capacity will be built. 
The present team yard at Elsmere near the west end of 
the elevation is to be increased from 30 cars capacity to 
90 cars capacity, with provision made for future exten- 
sion to 150 cars capacity; total estimated cost, $2,000,- 
000. 

The Northwestern Elevated Ry. operates on the C., M. 
& St. P. Ry. (Chicago & Evanston Division) from Wil- 

m Ave. north to Linden Ave., Wilmette. From Howard 
ave, (the north city limits) to Church St., in Evanston, 
these tracks are now elevated and an ordinance (July 
11, 1910) requires the railway to elevate the tracks from 
Irving Park Boulevard (the second street south of Wil- 
son Ave.) to Howard Ave. All of this work is required 
to be done by July 11, 191%. Active construction work 
cn the south end of this line, from Irving Park Boule- 
vard to Edgewater Station and Bryn Mawr Ave., has 
been begun. During 1915, tracks will be elevated from 
Bryn Mawr Ave. to Loyola Station, and during 1916 
irom Loyola Station to Howard Ave. 

The right-of-way on this line is 60 ft. wide through- 
out and barely sufficient to accommodate four tracks and 
the necessary station platforms. It will be necessary to 
build full-height retaining-walls on either side of the 
right-of-way and reinforced-concrete subways the full 
width of the street at every intersecting street. The esti- 
mated cost of this track elevation is $3,850,000. Both 
pieces of track elevation above referred to are being done 
by company forces under the supervision of C. F. Low- 
eth, Chief Engineer, with R. J. Middleton as Engineer 
of Track Elevation, and H. C. Lotholz, Engineer of De- 
sign. 

A viaduct is to be built at Cleveland St., Mannheim 
(14 miles from the Union Station). The main structure 
will be about 280 ft. long with approaches about 550 ft. 
long each. The viaduct will cross 14 tracks, consisting 
of two main tracks and 12 tracks at the east end of the 
Godfrey yard. The main structure will be of steel on 
concrete piers, and the approaches will be constructed 
mainly of timber. The work is estimated to cost $90,- 
600. It is under W. L. Webb, District Engineer. 

Itutno1s Centrat R.R.—It is proposed to elevate the 
main line from Burnside (95th St.) to Kensington. A 
temporary grade will be adopted at the north end of the 
work, pending the separation of grades of the Western 


( 





*This work, with the construction past, employed, was 
described 'n “Engineering News,” July 3, 1913. 
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Indiana and Rock Island roads at Burnside. This ap- 
proach will ascend on a grade of 0.45%-fram Burnside, 
enabling falsework to be driven to carry the tracks over 
100th St., which will be the first subway from the north 
end of the work. This work will necessitate the construe- 
tion of ten subways, two of which will be for footings 
only. 

During 1914, it is proposed to place the entire em- 
bankment for this work, but to construct permanent sub- 
ways only at 115th St. and Kensington Ave., the tracks 
at the other streets to be supported on falsework until 
next year. Permanent construction 1s necessary at 115th 
St. and Kensington Ave. on account of the connection 
with the Michigan Central R.R. and the Chicago, Lake 
Shore & South Bend R.R., requiring an interlocking 
piant, together with the necessary suburban and through 
station facilities. It is also the intention to elevate the 
Western line outside the city limits through Berwyn, and 
to rearrange and elevate the yard at that point. 

The Chicago, Burlington & Quincy R.R. has very little 
work planned in this district, and the only importan‘ 
work is in connection with the proposed reconstruction 
of the union station. It is expected to elevate the tracks 
through Aurora, Ill., but this may not be started until 
i915. The Chicago & Northwestern Ry. has nothing ex- 
cept the completion of the track elevation work at River 
Forest. 

The Elgin, Joliet & Eastern Ry. has let a contract to 
Roberts & Schaefer for a 300-ton coaling station of con- 
crete construction, with an elevating capacity of 75 tons 
per hour. This is at Dyer, Ind., and will be located be- 
tween the main tracks, serving both tracks. At the same 
place it is rebuilding the pump house and equipping it 
with new pumping machinery operated with electric 
power. This includes deep-well pump, Curtis surface 
well pump, air compressor and motor to operate the 
water-treating plant recently installed by the Bartlett- 
Graver Co. The total cost will be about $28,000. There 
is very little other work in prospect, excepting some 
bridge and culvert renewals, which will approximate 
about $40,000. 


Park Work 


The three park departments have always a large and 
varied amount of engineering work, and the following 
is an outline of the work planned by the Commissioners 
of Lincoln Park (George D. Crowley, Secretary and Act- 
ing Superintendent). On account of the bond issue 
having been exhausted there will be no extension wor': 
done this year, but the new portion that has been re- 
claimed by filling with the hydraulic dredge will be 
graded, covered with black dirt and seeded. The por- 
tions of the paved beach that were destroyed by the storm 
of last November will be rebuilt, and this work will cost 
about $30,000. About 1000 lin.ft. of timber breakwater 
will be built in front of the old breakwater; the estimate 
for this is $28,000 and if more funds are available, possi- 
bly 2000 ft. will be built. 

It is intended to cover about 20,000 sq.yd. of maca- 
dam walk with an asphaltic macadam surface. The 
paving of the Ohio St. extension is also contem- 
plated. This road is paved with water-bound maca- 
dam, but it is intended to reshape it and cover it 
with a 2-in. surface of asphaltic concrete. There are 
about 30,000 sq.yd. of paving in this section. 
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Unusual Method of Bridge 
Erection 


By Cuarves E. Ciark, JR.* 


An unusual method of moving a bridge from its tem- 
porary to its final position was employed at Wood Ave., 
Linden, N..J., on the Pennsylvania R.R. The main 
girders, approach girders, and columns of a two-track 
structure were moved as a whole in one operation. 


Field and Office 
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and the necessity of having always to keep fo 
in operation, the four-track bridge had to be di 
the middle. One section of two tracks was bu 
off line and the other section, on the side where jj 
be connected finally to this off-line section, was 
arily supported by the trough floor-plates rest 
12x12-in. stringers, which were held in turn by 12 
trestle bents. 

To move the off-center section over the 8 f; 





PLATE-GirRDER BripGk ERECTION ON THE PENNSYLVANIA R.R., Woop Ave., LINDEN, N. J. 
(1) Two-track fixed span on left. (2) Jacks in place for raising span to be moved. (3) and (4) Moving span into place. 







The new undergrade crossing consists of one two- and 
one four-track bridge. The bridges are half-through, 
consisting of main girders 52 ft. in length, and approach 
girders of a length of 16 ft. 6 in. Concrete abutments 
and foundations support these bridges. All the plate- 
girders are covered on the bottom and sides up to the 
cover-plates with an average thickness of 6 in. of con- 
crete. 

The two-track bridge, for the eastbound tracks, was 
built in its final position. On account of lack of space 





*Civil Engineer, Pennsylvania R.R., 45 Jaques Ave., Rah- 
way, N. J. 





structure as a whole was shored up on 12x12-in. timbers. 
The horizontal timbers on which the posts rested were 
held rigid each side of the bridge columns by tie-rods 
through the lattice work of the columns. The vertical 
shoring posts resting on these timbers supported the 
bridge as a whole. 

Blocks supported the long bottom stringers. Under 
the blocks were placed 100-ton hydraulic jacks. With 
the system of shoring, shown in the illustrations, the 
bridge was lifted upon the column foundations, which 
were continuous, and later the whole structure was moved 
by means of rollers between 1-in. steel plates resting on 














{ umn foundations. The moving was done by jacks 

| between blocks in a horizontal position. 

ur hydraulic jacks were used in moving, two on either 

$ ff the street at the base of the anchored columns. 

j icular care was taken to have the movement the same 
oth sides of the street, so that the girders would be 
ys parallel to the final center line. 

Che distance from the columns of the two-track bridge, 
«ich was anchored in its final position, to the new mov- 
i bridge, was checked up at frequent intervals on each 
side of the span. 

The bridge moved with a steady uniform motion, not 

asmodically; no racking of any parts was visible. In 
fact, so well was the shoring planned that not the slight- 
est crack was perceptible in any of the concrete cover- 
ing of the girders; although rails, ties and ballast were 
not removed beforehand. 

One day completed the operation; the only interrup- 
tiens were in placing the horizontal blocks; as the jacks 
were necessarily limited in their lateral motion. After 
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Printinc—The most simple arrangement for printing 
on both sides of the sheet is shown in Fig. 1. After mak- 
ing the first exposure in the regular way, without sep- 
arating the tracing and blueprint paper, lay them on a 
table, tracing down. Turn the blueprint over, revolving 
it about the line 1B, so that the unexposed surface of the 
biueprint paper will be in contact with the second page 
part of the tracing. Raise the tracing and the blueprint 
paper together and hold up to the light, the tracing next 
the observer, and register the border lines of the tracing 
with those faintly seen on the far side of the blueprint 
paper. Pin or clip the tracing and blueprint paper to- 
gether along the margins, and make the exposure as be- 
fcre. With a little experience and care the fastening 
of the tracing and sheet together may be omitted. 

The arrangement or layout for 12 pages is shown in 
Fig. 2. After making the first exposure of pages 1-9, 
inclusive, turn about the line AB, register the border 
lines and expose again for pages 2-12, inclusive. Fig. 3 
shows a layout for 8 pages. Turn about the line AB as 


- ee m<----I24----> 


FIG.2 FIG.3 


Fie. 1. Layout ror 2-PacGe Data SHEET. Fig. 2. Layout ror 12-Pace Data Surer. Fie. 3. Layour ror 
8-Page Data SHEET 


the moving operation was completed, the bridge was 
again jacked up, plates and rollers were removed and the 
whole lowered and anchored to the foundations in its 
final position. 

% 


Blueprint Record and Data 
Sheets Printed on Both 
Sides of the Paper 
By F. J. Trumprer* 


In making up blueprint notebooks and data sheets, it 
is economy in both space occupied by files and in paper 
to make prints on both sides of the sheets, and blueprint 
paper coated on both sides is easily obtained. To those 
infamiliar with printing-house methods the manipula- 
tion of the tracings and page forms to get pages that will 
read consecutively is often difficult. The following direc- 
tions give the desired results. 

RcLine THE TractnGs—Great care is necessary in rul- 
ing the borders on the tracings in order that the register- 
ing of border lines will be exact on opposite sides of the 
\lueprint sheet. The best way to accomplish this is to 
use a large sheet of mounted eggshell paper and rule a 
template with fine lines of the standard sheet size, divid- 
ing it up into the required number of pages, care being 
taken to work from the center or folding lines. This 
paper is little affected by temperature changes and the 
border lines of the tracings will be more alike when 
traced from it. 





*10,839 Pasadena Ave., N. E., Cleveland, Ohio. 
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FIG. 4 
Layout ror 18-PaGE Data SHEET 






before. The line CD is for trimming. Fig. 4 is a lay- 
out for 18 pages. The line AB is the turning line as be- 
fore, and the others are folding lines for trimming. 

TrimMinc—lIn the case of small-size data sheets, like 
those shown in Fig. 1, the trimming may be done with 
shears, straight-edge and knife, or better still, with 
photograph trimming board. Where the large sheets have 
rot been arranged with the hand-folding guide lines, as 
in Fig. 2, the sheets must have two adjacent outside bor- 
der lines trimmed with straight-edge and knife or hand 
cutter, after which the job may be finished on a .power 
cutter. 

When the sheets are arranged as in Fig. 3, they are 
folded exactly on the lines AB and CD, stacked up and 
trimmed in a power cutter. In case standard-sized cut 
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sheets are used for tracings and blueprint paper, the fold- lution of the wheel closes a circuit and is ind 
ing may be avoided and the trimming done direct. the counter. 

Binpinc—The data sheets shown in Figs. 1, 2 and 3 This apparatus is suitable for long runs 
are designed to be loose leaves and may be inserted in waters. Waters carrying salts in solution ar 
ring binders. Fig. 4 is a layout which may have the cause deposits on the meter and clog the circuit 
leaves bound permanently in book form by folding along and movable parts. This is owing to the presence 
the lines EF and GH, instead of cutting on them, and _ batteries which set up an electrolytic action and 
then booking the folios thus formed in the regular way. tate frequent cleaning. 


This will insure the pages running consecutively without A meter constructed similar to the one shown Fig 

further arranging. This layout, of course, may also be 2 is the result of considerable study to avoid th r 

made loose leaf by proper trimming. ging of the meter and to obtain a continuous rec) of 
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Current Meters for Measuring 
the Flow in Large Pipes 


By K. A. Hreron* 


The two accompanying sketches show current meters 
adapted to measure the flow in large pipes. Fig. 1 shows 
the ordinary current meter placed in a 48-in. wood-stave 
pipe to record the daily discharge. To place the meter 
the valve is closed, the top lid is*removed and the meter 
rod is inserted through the loose disk and the packing 
box in the lid. The lid is bolted on with the meter in 

















> 2 2- secti )y ipe " rs y is ane \ Seay ; 
the upper 2-ft. section of pipe - The valve is then opened ma scion 
and the rod pushed down until a mark on it shows the of transmission —_ rod fo current whee 
to prevent back: 
-Wires to counter / ward motion 
and hatferies Hard Point Pivot EnG.NEWS 
ka Packing Box Fic. 2. MrecHAnicaL RecorpinG Device ror Current 
Sthy<-Brass Lidl METERS 
_, Cast-Iron Joint the pipe discharge. This meter is entirely mechanical 


in its operation. The battery wires are replaced by a 
small hollow rod about 3% in. in diameter upon which 
the meter wheel is hung. - The rod extends to a box on 
the top end of the 1-in. tube and is hung with ball-bear- 
ings at both ends. The box contains a counter driven by 
the meter wheel and is covered with heavy glass to with- 
stand the internal pressure of the pipe. As in the meter 
first described, every tenth revolution is recorded. 

To determine the relation between the mean velocity of 
buss ache se aces the whole pipe cross-section and the center velocity a 


“I” Brass Tube 
Loose disk to 
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yi eee at b/ fae number of experiments were conducted at the steel plant 
| g manhole CoB) Meter and Crevit Breaker of the Colorado Fuel & Iron Co., at Pueblo, Colo., where 

6" >| oe both meters have been in use for several years. The pipe 

Pe = “3 was under approximately 100-ft. head and it was foun 

f 7 Wood Stave Pipe that the mean velocity of the whole pipe area was very 


close to 81% of the center velocity. There was very little 
if any difference in velocity at points equally distant 
from the center of the pipe. 

The meter last described is suitable to record the flow 
in large pipes. Once placed it requires very little atteu- 
tion unless the water is dirty, in which case the counter 
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pees “Pipe Bands 


Fig. 1. Metuop or Usine CurRENT METER IN 
LARGE PIPE 


(A meter is used, as here shown, on the outlet of Reservoir : : : : : 
No. 2 of the water system of the Colorado Fuel & Iron Co. at acquires a thin layer of sediment upon it and requires 





ra Pueblo, Colo., to record the daily use of water of the com- ; 

a pany’s steel mill.) cleaning occasionally. Owing to the fact that all parts 
a ‘ of the mechanism are floating there is no wear or tend- 
; position of the meter with respect to the center of the g 


ency to collect dirt at the bearings. In clear water it 
should operate indefinitely and furnish a continuous rec- 
ord of the pipe discharge. 

The experiments were conducted and the meters (e- 
signed by A. A. Weiland and the writer under R. M. 
*Care of Modesto Irrigation District, Modesto, Calif. Hosea, Chief Engineer of the Colorado Fuel & Tron Co. 


pipe. The packing box is tightened to hold the rod in 
place. The meter is of the ordinary type with the wires 
inside the 1-in. brass tube or rod. The wires are con- 
nected to batteries and a counter and every tenth revo- 
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Railway Cross-Section Cal- 
culations Simplified 
By L. W. WELtLs* 


some 18 years ago, while on construction work on the 
Choctaw, Oklahoma & Gulf R.R., I had a vast amount 

cross-section computations to make. While here, | 
worked out a short method, which is explained below. 

‘The essential features of this methed are that in all 
cross-sections we begin with the center cut or fill and 
multiply downward, both to the right and left, commenc- 
ing with the first distance out to right or left; except in 
coses Where the cross-section has a grade point in it, 
then we must begin our multiplications at the grade 
point. Finally, take the outside cut or fill readings and 
multiply them downward in the same manner into half 
the base. In case there are intermediate readings, mul- 
tiply them in succession with the next distance out until 
we reach the outside readings, which in its turn, we mul- 
tiply by half the base. Add the products of the right 
and left sides together and we have the double area of the 
section, if there are no intermediates (a 3-level section). 
But if there are any intermediate elevations, there will 
be an error in the work, which is corrected as follows: 

Beginning at the center, which is 0.0 out, multiply 
upward to right and left the first distance out with the 
second intermediate cut or fill, until we have used suc- 
cessively each distance out and each intermediate. After 
adding these products, both right and left, we have a 
double error. Subtract this double error from the double 
area, as obtained above, and divide by two and the result 
will be the desired area. 

The following examples may give a better idea and a 
better understanding of the above: 


b * a 
4 7 
aoa gee 
£ J ENS. 
da FIG. 1 h_ News 
EXAMPLE NO. 1, 3-LEVEL SECTION (FIG. 1) 
Left Center Right 
c b a j i We have: 
0.0 2.0 2.0 2:0 - 6.6 
9. 12.0 0.0 12.0 9.0 axe = 24.0 
da e f g » bx a = 18.60 
a xX = 24.60 
jxh 18.00 
2)84.00 = Double area 
Divided by 2 = 42.0 => Area 





g FIG. 2 2 


EXAMPLE NO. 2. SECTION WITH ONE OR MORE INTER- 
MEDIATES (FIG. 2) 





Left Center Right 
f e a € b a t s r q 
0.0 2.6 me. wee: €.4° 2.6. oS 3.0 4.0 0.0 
9.0 12.9 10.0 6.0 4.0 0.0 5.0 12.0 15.0 9.0 
g h i j k 1 m n tt) Pp 
: To find error we have: 
We have: axk = 4.00 ixte=<= 0.00 
ox = 2.40 xe. = 6.00 
exi= 1§.00 3xé@= . 38.60 
Gx Rh 26.90 IXx*e= 36:00 
exgs-= 23.40 RExXf = 0 00 
axXm= 5.00 > &: 0.00 
txn= 30.00 mxXs = 15.00 
sxXoz= 45.00 nxr= 48.00 
rxXp = 36.00 exe = 0.00 
186.60 107.00 





“Assistant to General Manager and Chief Engineer of the 
Texas Midland R.R., Terrell, Tex. 
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186.60 = Double area with error 
107.00 Less double error 
2)79.60 Divided by 2 = area 
39 80 
e 
b d 
a £ 


t 
m 


WG 


FIG. 3 


EXAMPLE NO. 3. SECTION ON SIDE-HILL WORK HAVING 
30TH CUT AND FILL AND WITH TWO DIFFERENT 
BASES IN ONE SECTION (FIG. 8) 


Left Center Right 
f e d c b a t > r q 
0.0 2.6 2.0 1.6 06.0 2.0 3.8 3.0 4.0 0.0 
9.0 12.9 10.0 6.0 4.0 0.0 6.0 10.0 16.0 10.0 
x h i j iN l m n o Pp 
We have for cut: To find error we have: 
bx j 0.00 K xXe: 6.00 
cx i 15.00 j x ad = 12.00 
dad xh 25.00 *“ixe 26.00 
exXs 23.40 h x { 0.00 
64.20 Double area of cut 44.00 Total 
Less error 44.00 with error error 
Divided by 2)20.20 Double area of cut without error 


10.10 = Area of cut 


To find fill we have: To find error we have: 


k Xa 8.00 l1xb 0.00 
a Xm 12.00 2 0.00 
¢xX n= 25.00 m xs 18.00 
sxXo= 48.00 nx! 40.00 
rx p= 40.00 oxXq 0.00 
133.00 Double area of fill 58.00 Total 
Less error 58.00 with error error 


Divided by 2)75.00 Double area of fill without error 


37.50 = Area of fill 

It is possible to shorten these cases by cancellation, but 
they have been given in full to keep them from being con- 
fusing. 

A little study of the method given makes the proof 
clear. As at once becomes apparent, it is merely an 
adaptation of the well known method of computing areas 
by latitudes and departures, much used in survey work, 
of course, but so far as the author is aware, it has not 
been used before for the areas of cross-sections. 

® 

Short Method of Calculating End Areas for Earthwork— 
Cc. F. Koppisch, Resident Engineer, Southern New England 
R.R., Brimfield, Mass., after reading the article “A Method 
ef Calculating End Areas for Earthwork Formulas,” by E. 8S. 
M. Lovelace, in “Engineering News,” May 28, p. 1200, sends 
us the following method of using the same data, which he 
believes to be preferable on account of using the exact cuts 
and fills with the corresponding distances from the center 
line: 

Using Mr. Lovelace’s demonstration of notes taken for 
Sta. 41 and Fig. 3, in “Engineering News,” May 28, p. 1201; 

Here his “grade rod” is 8.8, and deducting rod readings 


shown, most engineers will have notes like the following in 
their field books: 


Sta. Elev. Grade Left e Right 
41 97.40 91.50 +1.7 + 3.8 + 5.9 +7.2 6.4 + 6.9 
“412.5 ~ 8.0 6.0 13.0 20.4 


Beginning at grade on the center line and going around 
the perimeter from left to right we have for plus quantities 
(12.5 x 6.0) + 1.7 (10 — 8) + (3.8 & 12.5) + 5.9 (8.0 + 6.0) 

+ (7.2 * 13.0) + 6.4 (20.4 — 6.0) 


For the minus quantities we have 


20.7 
6.9 (13 — 10) + (0.0 « 20.4) — 


Then 
319.26 20.7 


149.28 area. 
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Cutting Piledriving Costs with 
a Gasoline Hoist 


The “Pageant of St. Louis,” which was presented in 
Vorest Park, St. Louis, May 28-30, required a stage or a 
stage platform about 500 ft. long and 200 ft. wide. This 
stage was built entirely over water, touching the bank at 
each side, spanning a lagoon. 
tle even slope, 
easily 


Across the lagoon was a gen- 
forming a natural amphitheater which 
100,000 people. Taking part in the 


seats over 


pageant itself were 7500 people, a troop of cavalry, artil- 
The audience were presumably on 
the Illinois side of the Mississippi, looking across at the 
site of St. Louis, and following its growth from prehis- 
toric mound-builder days to present times. 


lery and many boats. 


This platform for the stage was supported on piling 


placed 8 ft. ¢. to c. in both directions. At the rear, the 


Fig. 1. BUILDING 
(A general view of the platform on which the 


floor level is 5 ft., at the front 2 ft., above the water. The 
piles were cut to proper elevations and a 6x12-in. beam, 
formed with two 3x12-in. timbers, with broken joints, 
was bolted to the side of the pile. Across this, 2x8-in. 
joists were laid, 16 in. c. The decking was 2x10- 
in. square-edge timber. 

For the pile substructure, which was started Feb. 15 
last, the lowest bid received by the Park Department, 
which had entire charge of this work, was 22c. per ft. 
The next highest bid was 36c. . Nelson Cunliff, Supt. of 
Construction of the Park Dept., who has had charge of 
the design and construction of the stage and structural! 
work, estimated that the work could be done for 17%c., 
and, accordingly, the work was un@ertaken by force ac- 
count. 

In this work, 


to ¢. 


time was essential. An accompanying 
curve, Fig. 2, shows the schedule and actual record of 
driving piles; the straight light line shows the schedule 
loid out for driving piles, the curved line the actual 
record of driving. In starting, the piles had to be driven 
through holes cut in the ice. In fact, all the preliminary 
work, the survey, etc., was laid out on the ice. 

The estimate called for driving 17,105 lin.ft. of piling 
at a cost for labor and equipment of 17c.—a total cost 
of $2907.85. This assumed an average length of pile of 
13.15 ft. While 1326 piles in all were driven, with a 


ENGINEERING NEWS 


A GREAT 
“Pageant of St. Louis” 


Vol. 71 


total length of 19,104 ft., averaging 14.4 ft., 25 
out of line, and the followi ing figures are base: 
of 1301 piles, or 18,735 lin.ft. 

The total cost of the piling at 7.5c. per ft. 
ou the job was $1432.80; the total payroll was s 
the 644-hp. gasoline engine and hoisting out! 
and the cost of the scow, leads, etc., $154. 

Allowing 100% depreciation on the hoisting « 
derrick, the labor cost for driving 18,735 ft. of p 
$2148.38 or 11.5c. per ft. . 

Allowing, however, a depreciation charge of 
the cost of the equipment, and 15% of the labo; 
tuke care of overhead charges, the total cost of 
the piles was approximately $2000, or 10.7%. per ft. 
the pile costing 7.5c. the total cost was 18.2c. per 

On this work, union men were employed, at the 
ing rates: 


STAGF IN A ParRK LAGOON 


was staged, Forest Park, St. Louis.) 


Meni 
Elapsed Time 


Fig. 2. Curve SHOWING THE SCHEDULE AND AcTUAI 
RecorD oF Drivinec PILes tn Forest Park, 


St. Louis 
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isting engineer, 80c, per hr.; piledriver foreman, 
ver hr.; piledriver laborers, 40c. per hr. 

.e driver leads were 20 ft. high, built with 6x6-in. 
+. vers, braced back to the rear portion of the scow. The 
heist ng equipment, built by the Whitman Agricultura: 





Fig. 3. 


SMALL Pite Driver EqripreD wWitH GASOLINE 
ENGINE AND A Drov HAMMER 


Co., St. Louis, consisted of a 614-hp. “Sultan” reversible 
gasoline-driven engine, geared into two drums with neces- 
sary controls, ete. A winch head, on the hoist, was used 
to pull in the piles. The weight of the drop hammer was 
i650 Ib. The scow was 14x16 ft. and 3 ft. deep. 

~e 


An Economic Pile Extractor 


A pile extractor following the general design of an in- 
verted steam pile hammer was recently placed on the 
market in England. The base of the extractor is clamped 
directly to the head of the pile to be withdrawn; and the 
piston of the inverted hammer, or better termed the 
“jerker,” delivers blows upon an anvil-block above. The 
effect of these blows is transmitted from the block 
through the connectors D to the grip-box E. The grip- 
box holds the pile @ very tightly by means of the 
wedges F. 

Just before striking the anvil base, the piston A in its 
upward travel closes the steam valve by contact with the 
lever J, which intrudes into the cylinder. In descent, 
when near the lowest position, the intruding lever K is 
struck, and the admission valve opened. The steam at 
from 80 to 100 Ib. pressure per sq.in., is conducted to the 
cylinder through flexible piping. The connection between 
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the levers J and K and the admission and release valves 
below is shown in the middle detail of the figure. 

The rapid jerking of this operation sets the whole pile 
in vibration, lessening the skin friction between pile and 
ground. It is claimed that a timber pile, penetrating 
30 ft. into a mixed stratum of sand, gravel and boulder 
clay can be withdrawn in about two minutes. 

The extractor is suspended from a pile frame or der- 
rick. The rod P runs through the center of the cylinder 
to the suspension ring // which, therefore, takes the 








DIAGRAM OF THE RansoMe-Ver-WeEHR PILE EXTRACTOR 


weight of the cylinder. 
chine is about 5 ft. 

The extractor was developed by the Ransome-ver-Mehr 
Machinery Co., Ltd., Brunswick House, London, 8. W., 
and is sold only by that company. The machine was de- 
scribed in Engineering, of May 1. 


se . 

A Six-Mile Railroad with a Steel Bridge To Be Removed— 
The removal of the Coalport R.R., a six-mile coal-carrying 
line extending from Barbourville, Ky., to the Coalport coal 
field, was scheduled for commencement about May 20. The 
entire line including a $20,000 steel bridge across the Cum- 
berland River was sold to a local dealer fear less than $10,000. 
The line has been in operation about 15 years. The work- 
ing out of the coal measures in the Coalport field destroyed 
the traffic of the road. The steel bridge has been bought by 
Bell County, Ky., and according to local reports will span 
Yellow Creek. 


The overall height of the ma- 
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Comparison of Weir Discharge 


as Computed by Four Stan- 
dard Formulas* 


A 26-ft. sharp-crested weir used by the Brooklyn, N. 
Y., Bureau of Sewers for measuring the flow of a large 
trunk sewer was described in ENGINEERING News, of 
Apr. 9, 1914. As stated there the formula used to com- 
pute discharge was the Bazin formula 

Y= mLh V 2gh 
for suppressed weirs with a velocity of approach. Since 
tl.is weir is probably the largest sharp-crested weir ever 
experimented with, and its discharge, 18,000,000 gal. per 
day (28 cu.ft. per sec.), very large, it is of interest to 
compare its computed discharge by the four standard 
weir formulas. 
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DIAGRAM SHOWING DISCHARGE OF A 26-FT. SHARP 
CRESTED WEIR COMPLETED BY FouR STANDARD 
FORMULAS 


In the Bazin formula adopted for the sewer discharges 
@ = cu.ft. per sec. ; 
M = constant = 0.425 + 0.21 ( a }3 
P+h/}’ 
h = head on crest in feet, not corrected for velocity 
of approach ; 
I, = length of crest in feet ; 
g = acceleration by gravity; 
P = depth of channel of approach below crest of 
weir. 





*Data from Geo. T. Hammond, Engineer of Derign, Bureau 
of Sewers, Brooklyn, N. Y. 


This gives the largest discharge of the fou 
the comparison of the four is shown graphi 
accompanying diagram, or in percentages taki 
charge by Bazin formula as 100%, we have by | 
Stearns 96.2%, Francis 95.6%, and Hamilt 
95%. In each of the latter three formulas 1/ 
above crest of weir to level of still water and 
length of the crest in feet. 

& 


Stadia Instrument for Mea:.,. 
ing Earthwork 


The accompanying illustration shows a new 
ment designed to facilitate the cross-sectioning 
way cuts and fills, for estimating earthwork qua: 
The plate is leveled by means of a ball-and-socket | 
like an old-time staff compass, and is clamped |) 
upper of the two winged nuts shown beneath the |) 


head. 


The head carrying the telescope and levels moves in az; 





SraprA INSTRUMENT EQuIPPED WITH BEAMAN ARCO For 
- MEASURING EARTHWORK 


muth and is clamped by the lower winged nut. The ver- 
ical arc is an adaptation of the well known Beamaa 
stadia arc, invented and patented by W. M. Beaman, 
a topographer of the United States Geological Survey, 
and used on plane-table alidades by the Survey for several 
years (see ENGINEERING News, May 23, 1912, p. 989). 

To use the instrument the tripod is set in the middle of 
the roadbed at a station point, or when necessary in order 
to see over both sides, a setting is made near each edge of 
the roadbed. The plate is then leveled by the center 
circular level and finally by the tubular level, for which 
a leveling screw is provided as shown. The instrument- 
rman sets the middle stadia wire at any point on a rod 
held perpendicularly at the toe of the slope, or the top 
of the slope in cuts; reads and records the readings of 
Loth the indexes of the are (for percentages of vertical 
and horizontal distances), the rod intercept, the middle 
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ys reading on the rod; measures the width of the road- 
i between settings, if two settings are made, notes the 
. width of roadbed and the height of instrument— 
and he has obtained all the data necessary for computing 
the area of the cross-section through the station; for the 
distance from instrument to toe of slope and the height 
fill (or cut) are easily reduced from the stadia are 


Vi 


o. 
readings. 

The instrument illustrated is made by W. & L. E. Gur- 
ley. Troy, N. Y., who control the patent on the Beaman 
stadia are. 


~~ 


Steel Guyed Derrick for Bridge 
Erection 


The erection of two of the four uwrers for the twin 
cable-lift drawbridges of the Pennsylvania Lines over 
the Calumet River, at South Chicago, Ill., was effected 
with the aid of a steel guyed derrick of 30 tons capacity, 
having an 85-ft. mast and 70-ft. boom. Owing to the 
construction of the tower posts, it was decided to erect 
one tower on each side of the river with a guyed derrick. 
The second or twin tower on each side was erected with 
a boom carried by one of the tower posts as a mast, as de- 
scribed in ENGINEERING News, Sept. 11, 1913. The 
towers are 31 ft. 3 in. by 41 ft. 3 in. and are on a skew of 
50° with the channel. 

The construction of the derrick is shown in Fig. 1. 
The mast is of H-section, composed of two 24-in. I-beams 
and an 18-in. I-beam, with double lacing over the flanges 
of the larger beams. The cast-steel spider is 27-in. diam- 
eter with 14 holes and a 5-in. pin. Eight guys were used, 
of 114-in. plow-steel cable, four having a spread of only 
16 ft. from the center of the mast and four having a 
spread of 22 ft. The spider seems rather small for the 
size of the mast, the explanation being that while 
the derrick was new the spider was an old one which the 
contractor had on hand and wished to use. It is secured 
to a cast-steel mast head. 

The foot of the mast has a phosphor-bronze bushing 
(6-in. radius) resting on a hemispherical bearing on the 
foot block. The boom is composed of a pair of 18-in. 
I-beams, 1814 in. c. to c., with cross frames between 
them, and with double lacing and cover-plates over the 
flanges. It turns on a 314-in. pin in the boom-shoe on 
the mast and can be raised to a vertical position against 
the mast as shown. 

The bales and pins at the head of the boom, Fig. 2, 
seem rather disproportionate, but it is stated that they 
were designed to take care of the bending moment on 
them when the boom and load were topped up close to the 
mast to turn under the guys, as shown in Fig. 1. It was 
necessary to boom a 16-ton load up close to the mast 
for two lifts in each tower, and then to turn the derrick 
under the guys. The guys then failed to clear the mast 
by about 1% in., as had been calculated, and had to be 
pried over the corners of the mast. This gave no trouble, 
however. The loads in question were top sectiuns of the 
tower columns. 

The derrick was placed in the center of the tower, the 
falsework being built around it. The derrick was moved 
four times for each tower. In making the move, the 
mast first raised the boom, and then the boom was guyed 
and used to raise the mast to its new position. In two of 
the positions, the derrick stood on 10-ft. pony bents on 
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top of the regular falsework bents, and four of the guys 
were then secured 6 ft. below the heel of the mast. The 
hoisting and topping cables were of 5¢-in. steel, with ten 
parts in the hoisting falls and eight parts in the topping 
lift. 

The mast is built in three sections, with the splices so 
made that the center piece can be omitted and the mast 
used for a stiff-leg derrick. The splice in the interior 
18-in. I-beam is about 26 in. below the splice in the ex- 
terior or main 20-in. I-beams. The splice is shown in 
Fig. 2. 

For information as to this derrick and its work, we are 

K27 Diarre\ 


Cast Stee! | 
Spider > 











IS, 55 Ib. 


18% 
F 


2 
“ 


J, 55 lb. 





a 


Y, 8 


Boor a 
oppe: 
eS Postion 





eee 







ecko. 





CIT VSS 
ROS 
eco ooo] K 


oco "O00 
u 
$3 





Be 






eoe 
coe; 





ae 





ae BOOM 
Fig. 1. Mast anp Boom or 30-Ton Street Guyep 
Dereick For Brincge Erecrion 



















































nie ee sane 5S FAME ETO S MS 


a arts 


Pa aR GTI Ceara ree eit 


























































akg SE UND 


indebted to W. J. Howard, of the Kelly-Atkinson Con- 
struction Co., of Chicago, which company had the con- 
tract for this erection work. It was built by the Ameri- 
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Fic. 2. DETAILS OF STEEL-GuyED DERRICK 


can Bridge Co. Guyed derricks of 30 and 20 tons capac- 
ity, but with masts and booms of box-lattice construction, 
were described in our issue of Nov. 20, 1913. 


g NOTES 


Fifth Root by the Slide-Rule—Charles N. Pickworth, of 
England, author of the book “The Slide-Rule,” contributes 
the following: 

In your issue for Dec. 25, 1913, you described Prof. Pardoe’s 
method of finding the fifth root by the slide-rule, at the same 
time inviting accounts of other processes. I have recently 
employed two methods, which I have not seen described and 
which may be of interest in this connection, 

(1) Take the fourth root (i.e., sq.rt. of sq.rt.) of the num- 
ber as an approximate value. To this value on D set 1 on 
C and over the same value on B take the reading on A. If 
the latter agrees with the reading on B under the original 
number on A, the approximate value is correct; otherwise 
move the slide until agreement is secured. It will be noted 
that the slide only is moved; there is no actual need to use 
the runner, all the readings being made on adjacent scales. 

(2) Invert the slide and set 1 on C to the number on A. 
Find a value n (approximated by finding the fourth root as 
above) on A which is in agreement with n? on C! (i.e., C in- 
verted) using the runner on the scales on the stock of.the 
rule to obtain values. By this method the slide is not moved. 
The first method is, however, more convenient. 

It should be remembered that with such methods as these, 
five roots are possible for the same significant figures (each 
being about 2 in. from the next on a 25-cm. rule). 

I have described other methods of finding unusual roots 
in the twelfth edition of my little book “The Slide-Rule.” 





"38 
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A 4000-Ton Stone Crushing and Screening Plant—There 
was recently put in operation about two miles south of Birds- 
boro, Penn., a thoroughly uptodate’ stone-crushing plant, 
which has a daily capacity of 4000 tons. The quarry yields a 
hard tough trap rock, weighing 184 Ib. per cu.ft., which is 
loaded by steam shovels on steel cars and hauled to the 
crusher by steam locomotives. The largest of the series of 
crushers will receive and crush a 12-ton block, and is claimed 
to be the largest crusher now in use in a trap-rock plant. 
The covered and open storage facilities afford a total storage 
of 250,000 tons. The stone is, of course, handled exclusively 
by loading and conveying machinery. The plant is owned 
and operated by the Birdsboro Stone Co., Philadelphia, Penn. 
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Derrick with Searchlight to Illuminate Its Wo, 
rying their wory on the Perry Memorial, a 3 
shaft at Put-in-Bay, Ohio, the contractors, A. fp. 
Son, of Chicago, have been doing some stone-setti; 
Good illumination is required in such work. To ge, 
light directly over the point of working, the cont 
tached a searchlight to the derrick-boom, nea 
end, just alongside the hoisting line. 

The rig is about as sketched in the adjoining 


0 
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light-is fastened to the boom by a strap-iron angle-bracket. 
held by one bolt. The idea was to secure a pivoting or sus- 
pension effect, making the ray of light vertical, i.e., directly 


down on hook and load, in all positions of the boom. The 
strap binds enough to prevent free pivoting, however, and 
where it is an important object to maintain the ray vertical 
a more carefully designed attachment would have to be con- 
structed. In the present case, the topping movement of the 
boom is slight, and the ray of light remains nearly vertical 
even though the searchlight does not swing. Quite a bit of 
night stone-setting has been done. 


A Boxed Howe-Truss Highway Bridge—Until recently 
through Howe-truss highway bridges, entirely roofed and 
boarded up, were common sights on New England roads. A 
covered Howe-truss bridge of a different type is shown in 
the accompanying views. This bridge, known as the Whipple 
Bridge, spans the Blackstone River between the towns of 
Cumberland and Lincoln in Rhode Island, and was built in 
1870. It is 200 ft. long overall. The trusses are boxed 
throughout. The truss timbers are in a very fair state of 


I'ra. 1. AN Unusvat Type or Howet-Truss Hieuw sy 
BriDGE 
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Oxtp Howe-Truss Higuway BripGe, BLAcK- 
STONE River, RHopst IsLanp 


preservation considering their length of service, due un- 
doubtedly to this unusual method of protection from the 
weather. The flooring system, however, is now in poor con- 
dition due to the rolling of many members, especially on 
their lower sides. They have been repaired from time to 
time, but the bridge is not now safe for loads exceeding 
three tons weight. The State Board of Public Roads has 
recommended a new structure of reinforced concrete. 
[Photographs from Peter J. Lannon, State Board of Public 
Roads, Providence, R. I.] 


An Easily Constructed Stadia Rod—C. H. Eiffert, of Windes 
& Marsh, Civil Engineers and Surveyors, Winnetka, IIL, sends 
the following directions for constructing a serviceable stadia 
rod, shown in the accompanying illustration: The central por- 
tion of the rod with the figures and graduations is a “Chi- 
cago” rod ribbon glued to a 5-in. wide hardwood board backed 





An Eastty Constructep Strapia Rop 


with a tapered longitudinal wood rib. Of the rod ribbons 
there are several styles, the one shown having probably the 
boldest figures, and as the hundredth marks become a blur 
at long distances the half-tenth graduations were considered 
preferable. The rod shown can be read far beyond the point 
where the figures are legible, for the foot and half-foot marks 
stand out clearly at long distances. A white card tacked 
with its upper edge on the 5-ft. mark was found to be a great 
aid in reading long shots, and was also used in setting for 
vertical angles. Distances up to 1200 ft. were read regularly 
with the rod shown, and in many instances where greater 
accuracy was not required, the half stadia interval was used 
and the rod read at distances up to 1800 ft. The colors out- 
side the ribbon were black and white only. 


Maximum Gradients for Various Types of Pavements have 
been adopted by the New York State Highway Department 
as follows: 

Wood block, 2%; asphalt block, 4%; brick, 5%; concrete, 
5%; bitumirous macadam with flush or squeegee coat (in 
saniy country, 6% when coarse sand is sprinkled on the sur- 
face), 5%; bituminous macadam without squeegee coat, 7%; 
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waterbound macadam, 8%; “Hillside” brick 12%; stone block 
with open joints, 12%. 

Grades of greater than 7% are not to be decided upon 
except with the approval of the Division Engineer 


Handy Holder for Circular Erasers—The accompanyine 
illustration shows a draftsman’s kink devised by John E 
Cahill, 795 E. 182nd St., Borough of the Bronx, New York 
City. Mr. Cahill writes that the device is to save damage 
to the thumb and fingers and to utilize all the eraser that 













A Howper ror CircuLar ERAsER 
will rub. The handle is made of wood and the plates B of 
strips of brass or copper. The screw and nut C hold the 
eraser, pinched between the two plates B. When the rubber 
is worn down to the metal disk, the disk can be removed 
and the remainder of the eraser used. The whole device is 
home-made and not patented. 


Diagram for Estimating Earthwork in Trenches—The ac- 
companying diagram, sent us by R. L. Holliday, 477 Columbia 
Ave., Palmerton, Penn., is so simple that it is not unlikely 
that other engineers have made use of a similar one. It can 
be quickly plotted by any draftsman. The diagram shows 
cubic yards of earthwork per lineal foot of trench (having 
vertical sides) for various widths of trench and depths of 
excavation in feet. For rapid preliminary estimate compuv- 
tations it has proved very handy. 


me troy, 
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DIAGRAM SHOWING CUBIC YARDS OF EARTHWORK PER 
LINEAL Foot oF TRENCH 


The Mystery of a 40-Link Surveyor’s Chain—Richard S. 
Kirby, of the Department of Civil Engineering, Pennsylvania 
College, Gettysburg, Penn., writes us as follows: 

I am interested to learn whether or no any of the older 
members of the profession have ever used a two-rod chain 
divided into 40 links of about 10 in. each. Such a chain has 
recently come to light, and was used for purposes of instruc- 
tion by several successive generations of professors of 
mathematics. The chain is, of course, of wrought iron, and 
is evidently the work of an expert chain maker. It is dl- 
vided into five parts, as ordinary chains were, by brass mark- 
ers, which are therefore eight 10-in. links, or ten real links 
apart. My mathematical friend assures me that it is alto- 
gether possible to make an accurate chain survey with this 
instrument, and in the light of his superior knowledge I do 
not argue with him, but I am stil) in the dark as to the pur- 
pose of the designer of the chain. 
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Quick Bending of Steel Ratls is accomplished at Baliboa, A New Slide-rk: 


Canal Zone, by a machine recently designed and built there ner—The acco: — 
and described in the “Canal Record” of Apr. 22. It is used in illustration sho = 
the preparation of old rails for reinforcement in the concrete “frameless” sg S 
construction of the proposed Dry Dock No. 1 at Balboa. The runner. The d 
accompanying plan and elevation illustrate this simple tage of the 


method. 

Mounted on a base built of braced 8-in. I-beams covered 
with %-in. steel plates, is a 10-in. air cylinder with a 10-in. 
stroke. The piston is joined to a heavy iron bar 2 ft. 4 in. 
long, the other end of which is set in a stationary pivot 
alongside the rail. Near this pivot a wedge-shaped block of 
steel is attached to the bar, the other face fitting between the 
flanges of the rail to be bent. The forward stroke of the 
cylinder thrusts the wedge-shaped block against the web of 


runner in hid the 
figures adjacent ; 
hair line is t we 
known to all us: if 
slide-rule to ne: 
oration. It is 

that the new ¢ 
greatly increas: th 
ease and rapidity of ys 
is made and patented | tl 
Hoboken, N. J. 





ing the rule. The new type 
Keuffel & Esser Co., 


Cellar Excavation with Power Scraper—In excavati: 
cently for the large Occidental Reaity Building, at India; 
—r olis, Ind., the contractor (H. W. Klausman) used a ). 
scraper as the most adaptable tool. The site, at Hlinois 
Washington St., is narrow (40x200 ft.), and with the sc; 
engine set up at the street end, practically the entire area 
could be covered by the bucket, leaving only the front cor- 
ners to be cleared out by hand. The bucket (Sauerman) jis 
charged throygh a screen rack at sidewalk level into th, 
leading hopper of a bucket hoist which Ifted the dirt ints 
a team bin over the roadway. The view herewith shows the 
plant as seen from the back end of the lot. 
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PLAN AND ELEVATION OF SIMPLE RAIL-BENDING 
MACHINE 


the rail midway between the two rail stops on the sides of 
the base. The thrust of the piston is sufficient to bend the 
rail to a considerable curvature. Furthermore, when the 
rail is under stress, it can be broken by the sharp blow of a 
sledge hammer applied opposite the point of contact of the 
block. 

The machine is portable and weighs about 650 lb. It can 
be supplied with air by connecting the cylinder to the air- 
brake system of a locomotive or train. In applying it to 
railway construction, it should be stated that a rail thus 
broken must be finished with a cold chisel before making 4 
joint in laying track. 


Bending Reinforcing Rods is accomplished very 
and satisfactorily at Balboa by an arrangement somewhat 
similar to the rail-bending machine. The rods are bent by 
the thrust of the piston rod of an engine cylinder while the 
rods are held in place on a table in front of the cylinder. 
The table is a steel plate bored with numerous holes, where- 
in are placed movable steel pegs for limiting the bending. 
Two such equipments are in use; one includes a single 10-in. 
cylinder recovered from an old French locomotive. This out- 
fit places a single crimp in three or four %-in. rods simul- 
taneously. The second equipment employs two 14-in. cylin- 
ders taken from the dumping mechanism of a 2-cu.yd. con- 
crete mixer, which are mounted on opposite sides of the 
table and make opposite bends in rods as large as 1% in. 
in diameter. In both cases, compressed air is used at a pres- 
sure of about 80 Ib. per sq.in. It is claimed that five men in 
one hour can bend as many rods as they formerly did in 
eight hours. 


simply 
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CELLAR EXCAVATION WITH PoWER SCRAPER 


Blasting a Drainage Ditch 2600 Ft. Long containing 1732 
cu.yd. was described in the “DuPont Magazine” for June, by 
B. L. Jenks, Secretary of the American Land Co. The work, 
which was performed last summer, required the use of 1400 
Ib. of 60% nitroglycerin dynamite. The propagation method 
was used, i.e., only a center hole in a line 300 to 500 ft. long 
was primed with fuse and cap. The total cost was $383 or 
22.1 cents per cu.yd., itemized as follows: dynamite delivered 
on land, $278; labor (putting down the holes and shooting), 
$104; fuse and caps, $1. 

Mr. Jenks states that as the land was very wet it would 
have been impossible to have used teams or a ditching 
machine and that to have dug it by hand would have cost at 
least 33 cents per cu.yd. 


Breaking Retorts with Dynamite is described by W. W. 
Weimann, of Emporium, Penn. Cast-iron retorts weighins 
6000 Ib. each were easily and safely broken by means of 2 
stick of 40% dynamite, 1% in. in diameter and 4 in. long, 
and one electric blasting cap to each retort. A retort to be 
broken was first filled with water and the cartridge sus- 
pended within and shot. 
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Air Propellers for Canal Boats 


ihe extensive use of the air propeller for driving 
ac ioplanes is giving rise to various proposals for and occa- 
suually to actual trials of the propulsion of vessels 
through the water by the same means. Particularly in 
Europe have a number of experiments been made on 
various canals, and on p. 1336 of this issue a note de- 
scribes one of the latest tests in England. The limitations 
to suecess in any such experiment are so well established 
that they ought to be generally understood by engineers. 
An air propeller drives an aéroplane with a fair degree of 
cfliciency because of the high speed at which the aéro- 
ylane moves; but when the engine and propeller of the 
aéroplane are transferred to the deck of a boat, which 
runs at perhaps a third or a quarter of the speed of the 
aéroplane, or even less, the efficiency of the air propeller 
ialls off to a very low figure. 

The action of a screw propeller working in air, like 
that of a screw propeller working in water, or of a pad- 
die wheel, for that matter, is to drive a current of fluid 
astern. The work expended in turning the shaft of the 
propeller is divided into two parts; one part is expended 
in driving a current of water or air at high velocity 
astern, and the other part is expended in driving the 
vessel forward. If the vessel is moored to a dock, the ef- 
ficiency of the propeller in driving the vessel forward is 
zero, since all the work done by the propeller is expended 
in driving the current of water astern and the vessel is 
criven forward not at all. Very brief study and com- 
yutation will show that the propeller, whether working 
in air or in water, will attain its highest efficiency when 
the vessel is driven forward at high speed and the cur- 
rent of air or water driven astern is moved at low speed. 
The specific gravity of air is so small, however, that in 
order to get any considerable amount of thrust from the 
propeller, the current of air sent astern has to be moved 
at high speed. Even under the conditions of aéroplane 
operation, therefore, the efficiency of the air propeller is 
generally very low. 

FE 


A Unique Port 


A spectacle that could be duplicated at no other sea- 
port in the world was seen on the North River at New 
York City last Friday when the “Aquitania,” the new 
monster ship of the Cunard line, came up the river to 
its pier at 14th St. While this second largest vesset 
in the world was béing docked, the “Imperator” of the 
Hamburg-American line, which made its maiden voyage 
only a year ago and is of about the same size as the 
“Aquitania,” was lying just across the river at the Ham- 
burg-American pier in Hoboken. 

Not only is New York the only seaport in the world 
outside of Europe to which these huge vessels sail, but 
there are in Europe itself not more than half a dozen 
ports which could accommodate these vessels; and Liver- 
pool alone, so far as we recall, is the only port which is 
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the home port for more than a single one of these great 
transatlantic steamer lines. The reason is, of course, that 
the transatlantic passage to and from New York is the 
only steamship route in the world with a sufficient num- 
ber of first-class passengers willing to pay high rates for 
passage to make the operation of such huge vessels a pay- 
ing proposition. 

These few huge ships of 40,000 tons and upwards, 
therefore, marvelous achievements of marine engineering 
though they are, should not be considered as by any 
means typical of current practice or current tendencies in 
the world’s shipping trade. That there is a steady in- 
crease in the size of vessels is, of course, true, but the bulk 
of the world’s commerce, passenger as well as freight, is 
still transported in ships averaging probably not over 
5000 tons rating. Even on the main shipping routes to 
Africa and Asia and Australian ports which have the 
heaviest traffic, including a good proportion of first-class 
passengers as weil as freight, the new ships are seldom 
over 10,000 to 12,000 tons. 

Begides the traffic conditions the size of ships on most 
ocean routes is still limited by the available depth of 
water in the ports. In a great proportion of the ports of 
South America, Asia and Africa, the channels are too 
shallow to accommodate vessels of any greater draft (ian 
the vessels now using them without serious increase in 
the risk of damage by grounding. That this danger 1. 
not so very remote even in the unexcelled harbor of New 
York is evident from the letter by the Chief Enginer 
of the New Jersey Harbor Commission, on a followin, 
page. It appears that the west side of the lower Hudson, 
or North River, is only. just deep enough to permit the 
maneuvering of vessels of 35- to 40-ft. draft and an im- 
mediate appropriation is needed to guarantee the dredg- 
ing to a depth sufficient to insure against grounding. 
Apparently one very good reason why the “Vaterland” 
took four hours to do what the “Aquitania” did in twenty 
minutes was that the Hoboken shoal stops far short of 
the Manhattan shore. 
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Two Extremes in Paying for 
Highway Inprovement 


The State of New York is spending $100,000,000 to 
make improvements on 12,000 of a total of 80,000 miles 
of country roads. The cost of this work is paid for by a 
bond issue, for a very large proportion of which all 
the people of the state are, and will be for many years, 
taxed equally, at least in theory. The farmer who 
lives ten miles from an improved road pays as much 
ar his more fortunate cousin whose farm borders the im 
proved road, and who consequently has frequent oppor- 
tunity to make use of it, and whose property may be en- 
hanced in value because of its improved accessibility. The 
other chief beneficiary is the comparatively small per- 
centage of people wiio own and have leisure to use motor 
vehicles. 
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On the other hand, the City of Cleveland, Ohio, is 
considering the repavement of a street called Main Ave., 
which work, according to regular procedure, will be paid 
for, to the extent of 98%, by assessments on the abutting 
property owners. This street is in a section of the city 
built up with humble homes; but it is a main thorough- 
fyre to several large industrial plants, and hence an ex- 
pensive pavement is required. The assessments for the 
pavement would amount to $12.60 per front foot. Many 
oor people may be required to pay nearly as much for 
this pavement as their lots are worth; and at least four- 
fifths of this expense is solely for the benefit of the heavy 
traffic using the street as a through route. 

The New York State method of paying for public 
highway improvements is the more popular, for the ma- 
jority of people do not feel this indirect method of assess- 
went, and those who are directly benefited get more 
than they pay for. But the injustice of loading the cost 
of local improvements and temporary pavements upon 
all the people and upon future generations to come, 
equals the injustice of assessing property owners for the 
cost of an improvement which will be of no particular 
benefit to them. 

Engineers as engineers are not particularly concerned 
as to the source of the funds placed at their disposal ; 
but engineers as citizens and public-spirited men should 
be very much concerned to see that the public gets a fair 
deal in the matter of distributing first cost as well as in 
the execution of the work. It is a very large and com- 
piex problem and one not easily solved, but its equitable 
solution rests more upon the shoulders of engineers than 
upon members of other professions, for engineers only 
have extensive knowledge of many of the determining 
factors, and it is for them to use this knowledge for the 
public good. 
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The Disappearing Profit in 
Railway Passenger Service 


The railway president who, many years ago, said that 
he had rather carry hogs than commuters intended no 
disrespect to a worthy class of the traveling public; nor 
had he any reference whatever, it is believed, to the bed- 
ding of peanut shucks and newspapers with which the 
fivor of passenger cars is occasionally carpeted; nor did 
he refer to the undeniable porcine traits easily discover- 
able in occasional travelers. What he meant, undoubt- 
edly, was that since a railway is run, ostensibly at least, 
to earn dividends for the stockholders who own it (or 
think they own it), he preferred to carry the traffic which 
yielded the largest profit. 

Notwithstanding all that has been done in the direc- 
tion of crowding the largest number of passengers in the 
smallest possible space, and notwithstanding the notice- 
able resemblance between the passenger trains and the 
stock trains on some roads, it still remains true that the 
transportation of hogs yields an excellent profit while the 
profit from carrying commuters is mostly of the minus 
order. 

The reason for this is exceedingly simple. A hog 
travels when the railway pleases, but the railway has to 
carry the commuter when the commuter pleases. Ninety- 
five per cent. of all commuters (generally from circum- 
stances beyond their own control) travel cityward be- 
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tween the hours of seven and nine a.m. ani 
homeward again, in an even more concentra‘ 
between the hours of five and six in the after), 
betide the luckless railroad official who fails ¢, 
tor the swarming throng of commuters, trains 

to the minute to carry them when they appea 
were it for that railway official had he staved a: 
tom of the ladder and never been promoted ¢ 
sition of authority. It is entirely possible that ; 
ing character of the commuter as a patron had go: 
to do with the remark of the railway Presidey; 
we have quoted above. The railway company 
blessed with a heavy commutation traffic, therefor 
provide rolling stock and tracks and train crews sui) 
to carry the rush-hour traffic and during about ° ' 
of every 24 hours this equipment and staff have yoj\)\)0 
to do. . There are other reasons also, such as the expen. 
sive property usually required for suburban passeneor 
terminals, which account for the generally unprofital|e 
nature of commutation traffic. 

The serious situation that confronts a large proportion 
of American railways at the present time, however, js 
that not merely commutation traffic but passenger traffic 
as a whole has ceased to pay any considerable profit. 

A remarkable statement upon this point has recently 
been made by Louis Brandeis in his argument before the 
Interstate Commerce Commission. It is especially con- 
vincing because Mr. Brandeis has been for years past a 
leader of the forces which have stood in opposition to tho 
railways’ plea for permission to increase their rates. Mr. 
Brandeis, in fact, gained his greatest notoriety by his 
famous remark that the railways were losing a million 
dollars a day in operating expenses by not adopting 
“scientific management.” Since he made that remark- 
able statement, Mr. Brandeis has evidently given a large 
amount of study to the facts concerning railway opera- 
tion. 

As special counsel for the Interstate Commerce Com- 
mission, he has taken a prominent part in the present 
proceedings before the Commission in connection with 
the petition of the railways east of Chicago for a 5% ad- 
vance in their freight rates. Mr. Brandeis will certainly 
not be accused, therefore, of unduly favoring the rail- 
ways in his statements. 

In the address above referred to, Mr. Brandeis com- 
pared for several important railway companies the oper- 
ating expenses in connection with passenger traffic and 
the receipts therefrom. On the Baltimore & Ohio rail- 
way system in the year ending June 30, 1911, the oper- 
ating expenses in connection with passenger traffic were 
82.39% of the passenger earnings. Two years later, in 
the year ending June 30, 1913, the passenger expenses 
were 106.23% of the passenger earnings; that is to say, 
the entire passenger traffic of the Baltimore & Ohio in 
that year not only paid no return whatever to the stock- 
holders and bondholders of the Baltimore & Ohio, but 
actually cost the railway company more to carry it than 
the total receipts from passengers. 

A still more convincing statement is furnished by the 
Pennsylvania R.R. because of its much greater promi- 
nence as a passenger road than the B. & O. According to 
Mr. Brandeis, the cost of handling passenger traflic on 
the Pennsylvania system in 1907 was 74.4% of the pas- 
senger earnings. In 1913, six years later, this oper- 





ost had grown to 92.6% of the passenger earnings. 


Phi. vas not due, moreover, to a falling off in earnings, 
i earnings actually increased during the four years 


from 31,000,000 to $38,000,000; but it was because the 
oper ing expenses increased’ much faster than the growth 


iy ) assenger traffic. The Pennsylvania’s net earnings 
fron. pas-enger traffic in 1907 were over $8,000,000, and 
in 113 they were less than $3,000,000. Mr. Brandeis 
qvotcs with approval figures submitted for the Penn- 


cylvania system showing that in 1911 the system was 
oul) carning an income of one-third of 1% on the capital 
it had invested in carrying on the passenger business. 
Since that time conditions have undoubtedly grown worse 
instead of better. 

It would be easy, of course, to show the same facts in 
sill greater detail by the official statistics of the Inter- 
state Commerce Commission; but the significant fact to 
the public is that these figures are vouched for by Mr. 
Brandeis, who has made his chief reputation as a baiter 
of the railways. Their substantial accuracy, therefore, 
cannot possibly be gainsaid. 

It ought to be emphasized in this connection that the 
chief reason why passenger traffic has become unremuner- 
ative is the increase in the cost of carrying it on and not 
reduction in passenger fares. 

There has, it is true, been a slight reduction in the av- 
erage passenger fare during the past quarter century; 
but while on a few roads the reduction has been consider- 
able, the average throughout the United States, as shown 
by the Interstate Commerce Commission’s statistics, is ex- 
ceedingly small. During the last two or three years. 
moreover, during which passenger profits have fallen off 
so excessively, there has been very little change in pas- 
senger rates, 

The chief reason for the loss of profits during the 
past three or four years, therefore, must be sought in 
the increased operating cost due to the forcing up of 
railway wages and the increased expenses due to various 
classes of legislation, both State and Federal. Officials of 
the Pennsylvania R.R. state that the recent laws relating 
to hours of service, boiler inspection, and full crews for 
irain operation have increased the Operating expenses of 
the Pennsylvania R.R. by two and three-quarter million 
dollars a year. 

It must frankly be admitted, too, that the railways 
themselves have for years been steadily increasing the 
luxury of passenger travel with little regard to whether 
the profits from passenger traffic justified the change. We 
have recently commented editorially upon the enormous 
investment in costly passenger terminals, which began 
with the larger cities and is spreading all over the coun- 
try. The introduction of steel cars with their greater 
dead weight means a large increase in operating expenses, 
The electric car-lighting system must be regarded as a 
‘uxury rather than a necessity in view of the very satis- 
factory light furnished by gas. In very many cases, too, 
an increase in train service is made to suit the progressive 
ideas of the passenger traffic manager with little regard 
to whether the volume of traffic to be handled justifies the 
increase. The luxuriousness of travel is not confined to 
the railways, moreover, as witness the ornate and sump- 
tuous steamships, each surpassing in that respect its im- 
mediate predecessor. 

It is of interest to recall that eighty years ago when 
the railway era began, the railway was chiefly looked 
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upon as a passenger carrier and not a freight carrier. 
This was particularly the case in England where rail 
ways were built as competitors of the stage coaches oi 
account of the high speed of travel which they made 
possible. It was not supposed for many years that the 
railway could possibly compete with the canal as a means 
of transporting heavy freight. 

The most puzzling question of all is to know what the 
railways can do to remedy the situation in which they 
find themselves. Mr. Brandeis apparently thinks that 
the railways ought to increase their passenger rates in- 
stead of their freight rates and this position i; not with 
out reason where it can be shown that the freight busi- 
ness is yielding a fair profit and the passenger busines 
is unremunerative. The practical difficulty with such a 
solution, however, is that any increase in passenger fares 
promptly operates to restrict travel and may, therefore, 
reduce instead cf increase the net earnings. Moreover, 
in a good share of the States two-cont-a-mile laws stand 
in the way of any increase in passenger fares by the rail- 
ways; and even though it were proved beyond the shadow 
of a doubt that it costs the railways more than this 
emount to carry their passengers, it would still be a 
political impossibility to secure the repeal of these laws. 
It may be said that the railways should cut down expenses 
Ly taking away some of the luxurious accessories in con- 
nection with passenger traffic. Here again, however, 
difficulty is met. The traveling public, having been edu- 
czted to certain standards as representing what they may 
reasonably expect in railway service, will not put up with 
anything poorer without raising a strong protest; and 
these are times when railways especially need to cultivate 
the good will of the public. 

It becomes increasingly evident that in one respect, at 
least, American railways are suffering from their failure 
to profit by European railway experience. The one-class 
system of handling traffic, universal on American rail- 
ways (if we except the Pullman service and the “Jim 
Crow” cars of the South) is doubtless democrauc and 
has also certain practical advantages in economic cpera- 
tion. On the other hand, the European system of taxing 
different classes of travelers according to what they are 
willing to pay has possibilities which deserve the study of 
American managers. Something of a beginning has in- 
deed been made on some of the trunk lines in this coun- 
try by charging an extra fare on the fast through trains. 

t is possible that by running special low-priced trains at 
certain hours of the day to accommodate that class of pas- 
sengers to whom the saving of a few cents means a grea‘ 
deal it would be possible to make a moderate increase in 
the regular fares of passengers carried in first-class 
coaches by reason of the better accommodation they 
would thereby secure. 

It is understood that any limitation in passenger ser- 
vice will arouse more immediate and intense public con- 
cern than will a similar limitation in freight service, 
because the former is directly before the mind and 
eyes of the average citizen, whereas the latter affects his 
pocket book only indirsctly, but certainlw every means 
ought to be adopted by which the relation between oper- 
ating expenses and earnings in railway passenger traffic 
can be brought back to a normal basis; and all extrava- 
gances in passenger service which have been allowed to 
develop during the last few years and which can be cut 
off should be. 
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Electric Heat in Public School 
Buildings 


Sir—In your issue of Apr. 2, 1914, was a brief note 
about the electrically heated public school building in 


Rupert, Idaho. Your note was in error in stating that it 
was the first electrically heated public school, that dis- 
tinction belongipg to a similar structure in this town. 
The Mountain Tee school building has been heated by 
electricity for two years and was, until the building of 
the Rupert school, the largest building in the world so 
heated. Electricity is in general use about the building, 
ulthough the system is not so complete as that used in 
the new building at Rupert. 3 

Cuartes A, HAcKNey, 

Editor, The Elmore Times. 

Mountain Home, Idaho, May 28, 1914. 
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Shore Protection on Steeply 
Sloping Foreshores 


Sir—Your various recent articles on foreshore pro- 
tection and the destruction of shore-protection structures 
by heavy storms have been read with interest. You ju- 
diciously attribute the wrecking of the Octagon Hotel 
at Seabright, N. J., to the fact that it was only about 50 
fi. back from the shore pile bulkhead, which could not 
stand the stress and strain of heavy storms with their 
tremendous waves beating down. According to Cham- 
terlain and Salisbury, Geology, Vol. 1, p. 329, “Winter 
breakers which exert a pressure of 3 tons pet sq.ft. are 
not infrequent. The average force of the waves on the 
Atlantic coast of. Britain has been found to be 2086 }b 
per sq.ft. during the winter.” Could any pile bulkhead, 
even with a protected foreshore in front in the sea, ever 
stand such a stress and strain of heavy storms? In this 
connection I would like to call attention to certain sim- 
ilar conditions existing at Sea Gate, on Coney Island, 
just outside of New York harbor. 

Low groins and pile bulkheads extending from the 
Sea Gate bath house to the boat landing were completed 
in 1911. In 1912, much damage was done to both dur- 
ing the winter. In December, 1913, and January, 1914, 
you reported the damage done at a point opposite the 
lighthouse, where two arches of land have been sub- 
merged. 

The prevailing conditions at Sea Gate are as fol- 
lows: 

(1) The slope of the shore is relatively steep, and 
the line of pile bulkhead is located about 25 ft. beyond 
the normal equinoctial high-tide mark. 

(2) Several houses are built only 20 or 25 ft. back 
from the shore bulkhead; that is, practically on Nep- 
tunes domain. 

(3) Low groins are built according to the rules, at 
right angle with the bulkhead, extending from same to 
low-water mark. Every winter, some of these groins 
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have either seriously been damaged or even w: 
that at least in this particular instance thei: 
has not been proved. 

Low groins have given satisfactory results «; 
KNuropean coast resorts of the Atlantic Ocean | 
“gentle slope” prevails, but unfortunately th: at 
Sea Gate, Seabright, and many other coast resorts jy 
the United States is, I believe, too steep to insure the 
good working of low groins; or at least at Sea Gate the 
de not appear to check the lateral and litoral strony cyr 
rents and those of ebb and flood tide so as to induce thy 
undercurrents to work up material toward the shore 
{n fact, at the end of the stormy season, they are emerg- 
ing several feet above the sand, considerably more oy 
one side than on the other, and, since these groins ani 
the pile bulkhead were completed, the sand accumulates 
at the point of the island where the boat landing necessi- 
tates periodical dredgings for the Sea Gate boat. 

(4) The pile bulkhead and the low groins were dam- 
aged more or less every year during the stormy season, 
In January, 1914 they were wrecked. Under these circum- 
stances, I question the advisability of building up over 
again the low groins and pile bulkheads. 

In my opinion, the slope of the beach is so steep that it 
interferes with the efficiency of the low groins, and 
the bulkhead being about 25 ft. beyond the highest nor- 
mal tidewater mark, some other method of protection 
should be resorted to, in order to check the encroach- 
ment of the ocean. 
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CHARLES MarcHAN). 
1073 E. Davis St., Portland, Ore. 
R 
Need for Additional Dredging 
on the New Jersey Side of 
the Lower Hudson River 
Sir—The difficulty experienced in docking and undock- 


ing the S.S. “Vaterland” on her maiden trip to New 
York Harbor has emphasized the necessity for additiona' 


“dredging to remove the shoal which now exists on th 


New Jersey side of the Hudson River below the steam- 
ship terminals of the Hamburg-American Line, Thi 
North German Lloyd, and the Holland-America Line at 
Hoboken. 

With the increasing depth of the large steamships mor 
and more they have been compelled to use the deep water 
on the New York side of the Hudson, and instead of hav- 
ing an available width of river of 3500 ft. in which to ap- 
proach the principal steamship terminals, both on th 
New York and New Jersey sides, the width is restricte: 
at some points to not more than 1700 ft. on account of 
the shoal on the New Jersey side opposite Lower Man- 
hattan. 

This, for ships docking on the New York side. adds 
to the difficulties and dangers of maneuvering, particu- 
larly when unloading on a strong ebb tide; they wil! then 
drift down the river while being turned and must be 
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kep: on the New York side to prevent their being car- 
rie’ by the current on to the shoal on the New Jersey 
gicit 


1 e ships docking in Hoboken experience greater dif- 
ficu’ y than those docking in New York, particularly 
whe» approaching their piers on an ebb tide. The shoa! 
wat r is direetly downstream from their piers and ex- 
tends far out into the river so that the ships must ap- 
nroach in the channel on the New York side until almost 
opp site the piers and then turn, and great skill must be 
exercised lest the ebb tide carry the ships against the 
piers with undue force which might inflict damage to the 
piers as well as to the ships. | 

The Federal authorities on recommendation of the 
New York Harbor Line Board in 1913, appropriated 
&52.600 to remove the shoal from in front of the New 
Jersey steamship terminals, and this work was carried 
out in time to permit the S.S. “Imperator” to dock in 
i0 ft. of water on her maiden trip. 

The dredging done at this time was mostly directly 
eutshore of the steamship terminals, although an ap- 
proach downstream was provided on an angle of aboui 
15° with the river, frem the southerly pier of the Ham- 
burg-American Line. There remains of the original ap- 
propriation of $52,600 an unexpended balance of about 
$20,000. 

It is probably a fact that the docking of the S. S. 
“Vaterland” on May 21, 1914, was interfered with by a 
small craft near her pier, but if she could have ap- 
proached her pier closer to the New Jersey side (there 
being at the time a strong ebb tide) so that when she 
ceme opposite her pier she would have been headed more 
nearly upstream, she would have been less likely to have 
lost her position in avoiding the interfering craft. As 
it was, and as noted in ENGInrertnGc News, May 28, she 
was compelled to maneuver for nearly four hours, many 
times dangerously near the shoal water on the New 
Jersey side, and pretty thoroughly disorganized harbor 
traffic. This shoal water was probably responsible to a 
considerable extent for the trouble experienced when this 
ship left her dock on May 26, as also noted in your issue 
cf May 28. An ebb tide was running, and it was neces- 
sary for her rapidly to back out into the deep water on 
the New York shore, while being straightened down- 
stream in order to avoid the shoal on the New Jersey 
side. 

The New Jersey Harbor Commission and the officers 
of the Hamburg-American Line have urged upon the 
Federal authorities the necessity of extending the 40-ft. 
depth of water in the river farther downstream, to make 
a better approach to the steamship terminals in Hoboken. 
For immediate relief an amendment to the Rivers and 
Harbors Bill, which is about to be reported, will be intro- 
duced in the Senate permitting the unexpended balance 
of about $20,000, referred to above, to be used for this 
purpose. A project for removing the shoal to a depth 
of 30 ft. in front of the New Jersey pierhead line in 
Jersey City and Hoboken has been approved and money 
«ppropriated, but in such a river as the Lower Hudson, 
carrying probably a greater tonnage than any other river 
in the world, and carrying the finest and largest steam- 
ships of all the great companies in the transatlantic trade, 
there should be ample depth over its entire width to 
accommodate any ship coming to this harbor. 
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For many years there has been a demand on the Fed- 
eral government for the removal of this shoal, but with 
the exception of the recent appropriation for dredging 
out shore of the steamship terminals in Hoboken, there 
does not appear to have been expended in dredging by 
the Federal government, more than $25,000 altogether 

The necessity for the regulations of harbor traffic to 
such an extent as to prevent undue interference with the 
docking of the larger ships has been recognized by the 
Federal authorities, and legislation to permit this has 
been applied for. 

B. F. Cresson, Jr., 

Chief Engineer, New Jersey Harbor Commission. 
75 Montgomery St., Jersey City, N. J., 

June 8, 1914. 
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Notes from Engineering 
Schools 
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Syracuse Universiry—The Board of Trustees of The 
New York State College of Forestry have just announced 
plans for the establishment of a course in paper and pulp 
making. There are 18 paper mills within 20 miles of 
Syracuse and the Oswego and Black River districts are 
easily accessible so that practical demonstration can eas- 
ily be secured. Also, the pulp timber areas of the Adi- 
1ondacks are within a few hours’ ride. 

The proposed course covers three lines of study: (1) 
mechanical; (2) chemical; (3) forestry. The paper- 
making machinery is heavy, expensive and special; men 
versed in mechanical engineering as well as forestry and 
paper making are reported needed for this side of the in- 
dustry. 


Harvarp Universtry—The Graduate School of Busi- 
ness Administration during the past year has conducted 
a tentative course in fire-protection. The objects have 
been officially stated as below 

(1) To give the student the fundamental features of con- 
struction, protection and fire-prevention equipment, and of 
the materials and processes that constitute hazards, and the 
proper treatment of same to enable him to become a fire- 
insurance engineer or insurance rate maker. 

(2) To furnish men who may become the owners or man- 
agers of buildings or business plants with such a knowledge 
of the fire hazard as shall enable them to intelligently safe- 
guard their property, and to work out such conditions of con- 
struction equipment and process as will result in a lessening 


of the liability to fire, and a consequent reduction in rate of 
fire insurance. 


(3) To give such a knowledge of what may be done by 
way of lessening the liability to fire, and effect such a saving 
in the cost of insurance as will enable the studert, should 
he become a fire-insurance broker or agent,- to advise his 
customers with intelligence on those points that make for 
the safeguarding of their property and the reduction of their 
outlay for fire-insurance protection. 

Special lectures were delivered by about a dozen fire- 
prevention engineers, between Jan. 28, and Apr. 1. In 
April, the students visited the laboratory of the Under- 
writers’ Bureau of New England on six days where tests 
of sprinkler heads, oil flash points, valve adjustment, 
hydrant flow, ete., were demonstrated. In May, the men 
were given five field days with the Bureau’s inspectors 
for the study of selected insured properties (mercantile, 
manufacturing and public-utility). Four days will be 
spent with inspectors of the Boston Board of Under- 
writers in annual surveying and scheduling of rates. 
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An Analysis of Highway Im- 
provement Work in Illinois; 
New Organization* 


Investigation shows that the people of Illinois are 
spending on country roads approximately $7,000,000 an- 
nually, probably not less than $50,000,000 in the last ten 
years. And yet with all this expenditure less than 10% 
of our roads are improved with gravel, macadam, con- 
erete and brick, and probably less than 30% additional 
are thoroughly dragged. Without doubt 40 to 50% of 
the money has been expended in temporary work that has 
Lrought no lasting benefit. 

It is estimated that about $2,500,000 annually has 
been paid for the construction of bridges and culverts. 
Many of the bridges were built of steel when concrete 
could have been used with but very little, if any, addi- 
tional cost. 

Not less than $2,000,000 to $2,500,000 annually has 
been expended on our earth roads. Some part of this 
has been used in reducing grades.and is along permanent 
lines, also a part has been used for dragging; but when 
we consider that so small a percentage of our roads have 
been well dragged and that $20 per mile annually is 
ample to keep a road well dragged, it must be acknowl- 
edged that much of this $2,000,000 to $2,500,000 has 
Leen expended in work that failed to give value received 
to the public. es 

Much money has been paid out annually for tools and 
machinery, averaging probably not less than $500,000. 
Fart of this machinery has proven efficient and has been 
bought at reasonable prices, while a considerable part has 
been found totally unadapted to the work for which in- 
tended, and another part purchased entirely too high. 

The cause for this situation lies primarily with the 
people who, up to the time of the last legislature, had 
been content to continue the old system, giving the high- 
way commissioners no technical or engineering assistance 
and leaving them to depend upon the advice of the sales- 
man, who was interested in sclling his particular line of 


machinery, culvert pipe or bridges. The people have now . 


come to realize that bridge building and road building, 
whether it be in the construction of a hard surfaced road 
or a properly drained earth road, requires men of train- 
ing and experience ; further, that we cannot have effective 
work without a definite plan and authority to carry it out. 

Accordingly the Tice law (passed in 1913) provided 
for the appointment by the Board of Supervisors of a 
County Superintendent of Highways, a part of whose 
duty it is to advise and assist the Township Highway 
Commissioner in carrying on his work. He has the ap- 
proval of all contracts made by the highway Commis- 
sioner in excess of $200 which carries with it the super- 
vision of the work for which the money is expended. If 
a bridge is to be built for which the county pays any part 
of the cost, the Country Superintendent of Highways pre- 
pares the plans and specifications under the approval of 
the State Highway Commission. If a bridge is to be 
constructed at the expense of the township alone and the 
cost exceeds $200, it must be of such type and specifi- 
cations as will meet with his approval and he must super- 
vise the construction. 





*Extracts from an article in “Illinois Highways” for May, 
1914, the official bulletin of the State Highway Department, by 
S. E. Bradt, Secretary of the Illinois Highway Commission. 





ENGINEERING NEWS 





Vol. 71 24 





The County Superintendent should be call, 
the Highway Commissioner to make surveys {fo 
age work, including the proper level for ¢ 
should also furnish specifications for, and , 
supervision of culverts. In the purchase of ; 
bis advice should be valuable both as to efficienc, 
It is made his duty to make surveys, plans ar 
cations for any road improvement carried on | 
hard roads section of the law. Beyond thes 
duties he is subject to the call of either the High, 
missioner or the county board for any assistan 

x 
Waterproofing A Concrete 
Reservoir 


The following particulars of the waterproofing 
circular concrete reservoir will interest many ene; 
The reservoir is 142 ft. in diameter, 32 ft. deep at the wa 
and 37 ft. deep at the center. About 66% of its heicly 
is above ground. The engineer recommended the use of 
forms built up as the work progressed, so that the con- 
crete could be thoroughly spaded, but as the contracto: 
was under bond to make the reservoir water-tight. tl, 
engineer did not have authority to control all the meth). 
ods of construction. The forms were built to about hal! 
the height before concreting was commenced, and were 
then extended to full height while the concrete was beins 
poured. The concrete was delivered. in place by spouting, 
the contractor relying on the wetness of the mixture to 
get a dense and water-tight concrete. The pouring, once 
started, was continued day and night until completed. 
To increase the density, a waterproofing compound was 
mixed in the concrete, but this did not work well under 
the conditions, and when the concrete was spouted into 
place, it caused a foam or lather which rose to the sur- 
face in the forms. Large lumps of this were found con- 
taining no sand or stone. 

When the forms were stripped, it was found that this 
lather had resulted in streaks and spots of a spongy sub- 
stance, some of these being of considerable size. The 
contractor (who was thoroughly conscientious and had 
done his misguided best to secure good results) proceede:| 
to dig out the soft spots and to replace the spongy ma- 
terial with concrete. The subsequent leakage throug 
the walls was not very great, but leakage through defec- 
tive concrete in the bottom caused some anxiety, as likely 


veers, 


to affect the foundations. 


To make the reservoir water-tight, a coal-tar pitch coat- 
ing on the original concrete was proposed by the con- 
tractor. This was not accepted, however, as it was 
thought that it would not be permanent and was sure to 
be injured by periodical cleaning of the reservoir with 
wire brushes for the removal of algae. 

The plan finally decided upon was to cover the floo: 
and sides of the reservoir with a membrane of felt and 
hot mixture of coal-tar pitch and asphalt, and then to 
cover this with a 4- or 6-in. protective lining of rein- 
forced concrete. This work has now been carried out 
successfully. ‘Two very small leaks showed at first, on 
at a ladder bolt and one where the overflow pipe passe: 
through the wall. The first leak has entirely disappeared. 
and the leakage along the overflow pipe has diminishe! 
to only about three or four drops per minute. As the 
reservoir appears to be otherwise absolutely water-tight, 
it has been accepted by the municipal authorities. 
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The Cunard Liner “Aquitania”’ 


teamship “Aquitania” of the Cunard line, which 
rans With the “Imperator” as the second largest vessel 
in tho world, reached New York on her maiden voyage on 


June 5. The initial arrival within a month of two such 
enormous steamers as the “Vaterland,”* the largest in the 
world, and the “Aquitania” draws attention anew to the 
preeminence of New York City as a world port and to 


the extreme conditions which such ships impose on the 
design and construction of the harbor. 

The “Aquitania” was built by the Cunard Steamship 
(‘o. to supplement the express service of the “Lusitania” 
and the “Mauretania,” which at the time of their con- 
struction in 1907 were the largest ships in the world and 
which still hold the palm for speed in the transatlantic 
voyage. The newer and larger vessel, however, was not 
designed to make the speed of the older ones and did not 
get a government subsidy. It is, however, considerably 
larger than either of its companions. The “Lusitania” 
for instance is arranged for a total population of 3000, 
whereas the “Aquitania,” some 115 ft. longer, will take 
care of a population of 4200. 

The “Lusitania” and “Mauretania” were subsidized by 
the government on the condition that they could main 
tain a minimum average ocean speed of 24144 knots in 
moderate weather, which speed they have consistently 
maintained, and during good weather both have beer: 
able to maintain a speed of 26 knots. The “Aquitania,” 
on the other hand, is designed for an ocean speed of 23 
knots, which will enable her to cross in five and one-half 
days. Her trial-trip speed was 24 knots. The effect of 
the difference of speed upon the engine requirements is 
suggested by the fact that while the 26 knots of the “Lus- 
itania” required 158,350 sq.ft. of heating surface in the 
boilers, the 24 knots of the larger “Aquitania” only re- 
quire 138,595 sq.ft. and the weight of the machinery is 
10% less in the larger vessel. 

We give herewith a table taken from London Engineer- 
ing of May 15, 1914, showing the dimensions of the larg- 
est ships in the world, all of which ply the transatlantic 
route between Europe and New York. Some few dimen- 
sions are missing, notably the draft of the “Vaterland” 





*The “Vaterland” berthed for the first time May 14. 
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but the figures are sufficiently complete to show for what 
sizes the modern ports have to be designed, While it is 
quite probable that only New York in this country wili 
have to provide accommodations for such vessels, it i: 
nevertheless a fact that numerous other ports in design- 
ing for the far future will arrange their dimensions to 
suit the possible future as expressed by the figures given 
in the table. 

Accompanying the table there are some interesting 
facts given in the article in our English contemporary 
which are abstracted below. 

There are always difficulties in making comparisons of 
steamships because the length overall may be influenced by 
features which are scarcely essential to the structure of the 
ship, while the length between perpendiculars is more or less 
arbitrarily fixed, as the perpendicular point may vary with 
the idiosyncrasy of the designer. Again, as regards gross 
tonnage, this may be affected by the coefficient of fineness of 
the ship. As regards displacement tonnage the question to 
be determined is as to whether the draft to be taken into ac- 
count is in the loaded or unloaded condition or the mean 
draft on the voyage, or the draft at the beginning or end of 
the voyage. These limitations should be carefully borne in 
mind in any comparison that may be made of the dimensions 
as set out in tabular form. 

It will be seen that the “Aquitania” has a length overall— 
and in this no excrescences are included—of 901 ft. 6 in. The 
“Britannic” (which was launched on Feb. 26) is $82 ft. 9 in.; 
the “Imperator” is 905 ft.; the “Vaterland” is 927 ft. 6 in. The 
gross tonnage of the “Aquitania” is 47,000 tons; of the 
“Britannic,” 48,000; of the “Imperator,” 52,117, and of the 
“Vaterland,” 53,500. The German ships are obviously intended 
to be faster as the machinery is of much greater power. Thus 
while the “Aquitania” has a designed power of 60,000 shaft- 
hp. and the “Britannic” of 50,000 hp., the “Imperator” has to 
develop 76,270 hp., and the “Vaterland” a still greater amount. 

The “Aquitania” is on what may be termed the triple- 
expansion system, namely, three turbines in series. The 
high-pressure turbine exhausting into the intermediate high- 
pressure turbine, which latter passes steam to the two low- 
pressure turbines mounted on the inboard shaft, while on the 
wing shaft there are high-pressure astern turbines and on 
the inboard shaft low-pressure astern turbines each of great 
power. 

The hull of the “Aquitania” is divided into 84 compart- 
ments in addition to the 41 embraced in the double bottom, 
which extends right fore and aft. There are 16 transverse 
bulkheads, most of which extend to 19 ft. above the load 
water-line, and a few others to 9 ft. above the load water- 
line. There is a fore-and-aft bulkhead on each side of the 


space occupied by the boilers, so that in this part there is 
practically a ship within a ship. 


The “Aquitania’s” maiden trip was made in 5 days, 
17 hr., 43 min., at an average speed of 23.1 knots. In 
marked contrast to the 4 hr. required to dock the “Vater- 
land,” the “Aquitania” was docked in 21 min. 


TABLE SHOWING DIMENSIONS OF LARGEST TRANSLANTIC STEAMSHIPS 











“La France” 
Name of ship....... “Vaterland” “Imperator” “ Aquitania” “Britannic” “Mympic”’ “Lusitania’’* S. des Chantiers et 
Name of ders... Blohm & Voss, Vulcan Company, John Brown & _Harland& Wolff, Harland& Wolff, John Brown & Ateliers de St. 
Hamburg Hamburg Co., Clydebank Belfast Belfast Co., Clydebank Nazaire 
Name of owning , 

company........ Hamburg-America Hamburg-America Cunard White Star White Star Cunard French 
Year when built... .. 1914 1912 1914 1914 1910 1907 1910 
Length over all... . . 927 ft. 6 in. 905 ft. 901 ft. 6 in. 882 ft. 9 in. 883 ft 785 ft. 714 ft. 
Length between per- 

PU ies eo NARS 880 ft. 865 ft. 850 ft. of ; 760 ft. 685 ft. 
Breadth... .... 4 100 ft. 98 ft. 97 ft. 93 ft. 6 in. 92 ft 88 ft. 75 ft. 9 in. 
Depth, molded. 57.1 ft. 62 ft. 64 ft. 64 ft. 3 in. 64 ft. 3 in. 60 ft. 44 in. 52 ft. 10 in. 
Gross tonnage. . 53,500 52,117 46,500 48,000 45,000 32,000 24,448 
Draft...... See waieh eo OH whee s 35 ft. 6 in. 36 ft. 34 ft. 7 in. sno tne 33 ft. 6 in. 30 ft. 
Displacement....... = ...... 57,000 tons 53,000 tons 53,000 tons nok 38,000 tons 27,000 tons 
No. of passengers— 

ae naeees aes cs 700 618 790 730 552 535 
No. of rs 

second. ........ eee Saws e 600 614 £36 560 460 442 
No. of passengers— 

third pee MMEN GRAS Lf sac elges 2690 1998 953 1200 1186 908 
Machinery makers.. Blohm & Voss Vulean Company John Brown & Co. Harland & Wolff Harland & Wolff sete Beeze & Co. 8. des Chantions, St. 

y n Nazaire, etc. 
Type of engine... .. Turbines Four-screw steam- Four-screw steam- Reci ting, with Reciprocating, with Parsonsturbine Four-screw steam- 
turbines turbines turbine on center turbine on center turbine 
shaft t 
Totalindicatedhp... § ...... 76,250 60,000 50,000 46,000 68,000 46,370 
Speed on service... = ...... 22} knots SG. Bee kee 22? knots 25 knots 23.6 knots 
RBM ees eae 185 155 77 and 170 77.5 180 241.5 


*The Cunard liner “Mauretania” Re gpeetioaly of the same dimensions as the “Lusitania” ; she was built by Messrs. Swan, Hunter & Wigham Richardson, Limited, 


Wallsend-on-Tyne, and engined by the Wallsend Slipway & Engincering Company, Limited. 



















































ste pees Bese 


Re CRT 
= 
be ition) 
























1318 





Construction of the Largest 
Steel Gas Holder, Brooklyn, 
N. Y.* 


By L. 8S. Strrvest 


A gas holder 251 ft. in diameter and 275 ft. high, with 
a capacity for 10,000,000 cu.ft. of illuminating gas, was 
completed in 1910 for the Newtown Gas Co., Borough of 
Queens, New York City. This is claimed to be the largest 
steel-tank holder in the world. A modern gas-pumping 
station equipped with gas engines and a steam boiler for 
heating the seal water of the tank, was also erected at the 
site. 

The finding of suitable ground for the erection of a 
large gas holder is not always a simple proposition. For 
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Fig. 1. STEELWORK 
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the holder under consideration a plot of ground about 
258x258 ft. is required. Furthermore, the ground se- 
lected should be at a comparatively low elevation, so that 
the holder will be as little of an eyesore as possible, and so 
that the most effective pressure may be maintained. Pres- 
sure conditions are just the reverse with a gas tank from 
those affecting the placing of a water tower. 

The location of a large holder must be convenient to a 
railroad spur or a dock, or at least must be easily acces- 
sible to one of these points by means of a good wagon 
road. The construction of such a holder necessitates 
the transportation of about 5900 tons of structur- 
al material plus the constructicn outfit and the ma- 
terial needed in the foundation. The steel includes steel 
plates, 2;%; in. thick, and large castings which support the 
42-in. inlet and outlet pipes, ete. 


*Arranged from a_ paper presented before the Brooklyn 
Engineers 
+Construction 
Ave., 


Club on May 14. 


Engineer, Brooklyn Union Gas Co., 556 Kent 
Brooklyn, N. Y. 
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10,000,000-cu.ft. Newtown gas holder completed.) 
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The site selected for the Newtown Gas ( 
fulfills all these conditions very well; and +! 
the property, about 5 acres, is sufficient for {| 
of any auxiliaries required. Test borings sh: 
compact, gravelly soil, well suited for a founda: 
out any necessity for piling. 





DESCRIPTION OF THE HoLpER 


The holder consists of a reinforced-concret; 
tion and base, a large water tank, a steel superst 


five moving telescopic sections or lifts, and thr er 
pipe connections. 

The holder will never be filled to much mor. thay 
95% of its capacity, to allow room for the gas {) ey. 
pand under the influence of the temperature, and to pro. 


a 
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vent the holder seals from blowing. On a warm day it 
actually happens that the expansion taking place in the 
holder more than balances certain gas consumptions. 

REINFORCED-CoNCRETE Base — The excavation 
amounted to 30,000 cu.yd. The concrete foundation is 
114 ft. thick in the center and 3 ft. 9 in. at the rim. This 
latter thickness extends in 15 ft. 6 in. from the edge of 
the foundation, and is reinforced with 7-in. square 
bars placed radially. The foundation contains about 
6200 cu.yd. of concrete. 

Water Tanx—The necessity for a water tank in con- 
nection with a gas holder arises from the fact that the 
outer lift, or the first moving section (from the bottom), 
travels up and down 40 ft. or more, whereas the lowest 
unit of the holder—the tank—must be stationary. The 
lowest moving section must at all points of its travel dip 
into the water contained in the lowest unit; an immer- 
sion of its bottom edge of 14 to 15 in. is required if the 
holder is fully inflated, to avoid eseape of gas. This fact 
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essitates a column of water in the tank about 40 ft. 
. which, however, could be formed by constructing 
other tank inside the outer one, with a space of about 
ft. between the two; this space being filled with water, 
the inside tank empty. Of course this inner tank 
uld require a top. 
[he capacity of the tank is about 17,000,000 gal. Three 
eks were required to fill the tank, with a 6-in. inlet. 
he value of the water contained is over $2000. 
Gas TANK AND FraAMEWoRK—The holder proper is 
onstrueted entirely of steel. The thickest plates, in the 
.des of the tank at the bottom, are 23 in. thick. The 
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rivets in the bottom rims of the tank are 154 in. in diam- 
eler; the longest ones are 8% in. long. There are 5500 
of these 134-in. rivets, and over six thousand 15¢-in. riv- 
ets. There are over two million rivets of varying sizes in 
the entire holder. 


In order to allay all apprehension as to the strength 
developed by the riveted joints in the tank plating, spe- 
cial tests were undertaken on an experimental butt joint 
with inside and outside buit plates and three 134-in. 
rivets. Our conclusions were that the strength of these 
joints, properly designed, is not less than the strength of 
its elements and further that the frictional grip in, such 
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a joint is so great that within the limits of the working 
Stresses there is neither shear in the rivets nor bearing 
stress against the shank. 

All the steel was tested at the mills and the shops, and 
inspected during erection ; and all the cement used in the 
foundation was tested and inspected. 

The extreme thickness of the lower tank plates indi- 
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swaying and possible careening of the bottom. | 

some 180 jacks in all and each one is served by o: 
All jacks are operated in unison to the stroke o} 
and the bottom is first raised clear of the support 
are then removed, and then it is lowered down 
foundation. The hand holes are afterwards cover; 


in. 


bolted plates after the jacks are withdrawn. 





Fie.. 5.--Ernction TRAVELERS IN PLACE 
(The two travelers are pivoted at the center of the tank 
and move on a circular one-rail track inside the holder. They 


place the steel and carry the 150-ton pneumatic riveter shown 
in Fig. 6.) 


cates that the limit in the design of steel holder tanks is 
rapidly being approached. 

CONSTRUCTION OF THE STEEL Bottom—After the con- 
crete bave of the holder was built, the bottom of the tank 
vas constructed about 3 ft. above it, thus allowing room 
underneath to hold the rivet heads, ete. The bottom 
was temporarily supported in this position by wooden 
struts consisting of two boards each about 3 ft. long, 
nailed together at right angles, set with a level as re- 
quired, and properly squared on top. A network of 
pipes was laid for compresced-air riveting. 

The bottom is constructed of 5g-in. and 3@-in. plates, 
the outer rim, 8 ft. wide, being 54 in. thick. The bottom 
weighs about 400 tons complete. After the riveting was 
finished, the bottom was calked and tested for water- 
tightness, and everything being found statisfactory was 
lowered to its final resting place on the foundation which 
was first covered with 2 in. of dry grout (one part ce- 
ment, two parts sand). This dry grout conforms to the 
unevenness of the plating and causes an even distribu- 
tion of pressure. Any sweating of the metal or small 
leaks caused by lowering set the grout; the leaks are 
stopped and the metal is protected against rust. 

A few words on the method of lowering: equally spaced 
heles are provided in the plating and after the bottom 
is completed and tested, screw jacks are inserted in the 
holes and brought to rest on the concrete foundation. The 
nuts of the jacks are about 3 ft. above the plating and 
each is provided with two bars which run in a direction 
slanting to the plating and are bolted to lugs on the same. 
The two bars of each nut are in a vertical plane and the 
planes of successive jacks are turned 90° to each other, to 
stcady the bottom while it is being lowered, and prevent 





Fia. 6. Tue 150-Ton Riveter Workina on 


INsIDE SECTION 


After the bottom is lowered into place, the work of 
Luilding up the tank sides and the five lifts is started in 
rapid succession. The frame is first carried up to its full 
height and the five sections are built up simu!taneously 
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A Tor View, SHowine Sections CoLLaApsep 


in their landed positions, i. e., telescoped inside of the 
tank. 

Street Erection AnD Finau INspectron—A track was 
constructed entirely around the holder, outside of the 
tank, for distributing the steel, and two travelers were 
erected which ran on a circular track inside the holder 
and were pivoted at its center. The travelers, which were 
high enough to clear the tank and all sections in their 
landed positions, lowered the plates into place as required 
and carried the large 150-ton pneumatic riveters. As far 
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sossible the construction work was carried on day and 
ht. 
Che inside section is provided with a crowned top con- 
ucted on-a permanent wooden frame which remains 
 mersed in the water of the tank after it is filled, and 
rves to receive and support the crown any time that the 
older is required to be landed. 
Two flat-bottom boats were placed on this lake before 
ie crown plating is finished and are kept there perman- 
ently. A manhole is provided in the crown. 
When the holder is complete, it is inflated with air and 
the final inspection begins. The manhole cover on the 
top is taken off and a man with a lantern is lowered 





Fic. 8. OnE or THE Trrer 42-Ix. Pire 
CONNECTIONS 


through the outrushing ajr into the holder, in order to 
adjust the interior rollers. Any leaky seams or rivets 
are calked and then the holder is painted. The first coat 
is applied during the inflation of the holder. 

The tank is surrounded by a concrete wall whose out- 
side is coated with two coats of roofing pitch as an extra 
precaution to preserve the steel from rusting when the 
surrounding ground is graded up. 

Guipe RoLtters—The moving sections are guided in 
their travel up and down in the following way: Opposite 
each vertical guide post (26 of which, all properly braced 
and stayed, encircle the holder), each lift is provided with 
a system of guide rollers supported on carriages. There 
are two rollers 12 in. in diameter, keyed to hori- 
zontal shafts. which revolve in bearings situated at the 
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top of the lift. The rollers press against the flanges of a 
9-in. I-beam (Detail B, Fig. 9), which forms the guide 
post and keep the lift from revolving around its vertica! 
axis. These are called tangential rollers. A third roller 
with a horizontal axis, projects out from the lift at 
the same place and presses against the web of the 9-in. 
I-beam. This is the radial roller and prevents the lift 
from swaying. Of course, when the holder is inflated, it 
is also necessary to guide the bottom edge, and for this 
purpose a fourth roller (Detail C, Fig. 9) is provided at 
the bottom of the lift, of a type simiiar to the radial roller 
just described. It presses against a 6-in. channel bar se- 
cured to the inside of the lift. 






Weight 
6. / ” 
Water. 






lent Bol 





Weight 


12.3” 
Water 





Detail “C” of Carriage 


(Inside Roller) 





Part Section 
of Holder 
: Detail “B” of Carri 
ENo. NEws (Upper Rollers) 
Fic. 9. SwHowine Guipr-Ronuer System ror Movine 


SECTIONS 


Pire Connections—Gas is admitted or withdrawn by 
means of three 42-in. pipe connections, distributed 
eround the circumference of the holder and placed where 
they will be most convenient. Each 42-in. pipe is located 
in a tunnel built in the foundation of the holder and is 
so supported that any settlement of the foundation, how- 
ever improbable, would not affect the pipe. Where the 
pipe enters the tank a special casting is provided which 
forms a support for that portion of the pipe which rises 
through and projects above the water of the tank. 

Two of these three connections are carried to the gas 


pumping station which was constructed close by and’ 


which serves to pump the gas to and from the holder as 
required. All the lead joints in the pipe were calked with 
lead wool by compressed air. 


































» ie 


a 
a! 40% cat ier’ 4 
i mt ios 
ns ee P 


= 
ie 


an RENEE qarne 
< 


in a a ee 
et 


8 PITS 


yo ~ ances 
See ee nae 


































































re nas bi 
































Air-Valves on Water-Supply 
Mains 


By CLiemens HerscHe.* 


The primordial air-valve, as found on cast-iron pipe 
mains, was and yet is, ordinarily, not much different 
from a petcock, placed on a grade summit. When air 
accumulates at the summit, some pipe walker once in a 
while opens the valve to let out the compressed air; and 
should the pipe empty itself by reason of a slab of it com- 
ing out, or otherwise—or if the water be drawn out— 
somehow or other, air manages to replace the water dis- 
charged, and nobody is much the wiser why an air-valve 
was ever placed on the summit. 

Sometimes such air-valves have been made to open 
automatically, by the use of an inverted cup, or a ball, 
floating on the water, when it is not pressed against the 
seat of the valve by water pressure, or has not fallen to 
the bottom of its range of motion. 


Tue East Jersry Pier LIne 


This was the state of the art twenty-five years ago, 
when the East Jersey Water Co. began the construction 
of its works to supply Newark, N. J., and other cities, 
with water, and was compelled by force of circumstances 
and to enable it to meet contract obligations, to lay a 23- 
mile, 4-ft. pipe, made of riveted metal; the first contin- 
uously riveted water pipe built east of the Rocky Moun- 
tains. It was recognized at once by the engineers of this 
pipe line that air-valves had a much more important 
function on a collapsible pipe line like this, than they 
ever had had on cast-iron pipe mains.+ 

In EnGIneErinc News, of July 27, 1911, is an ac- 
count of a series of failures, by collapsing, of the Bull 
Run pipe line, near Portland, Ore. The account of the 
same is so mixed up with a description of the tests of 
the pipe against bursting, that it requires a careful read- 
ing to separate the one from the other. In one case the 
pipe collapsed during a drawing off of the water, after 
the pipe had been tested for pressure. 

This was a 52-in. pipe, calling for an ample size of 
air-valves, but complaint is made of single air-valves hav- 
ing been specified to have 12.5 sq.in. of opening, which 
when built had only 7.5 sq.in. When the hydraulic 
grade line came within 30 ft. of the surface of the ground 
a 3-in, pipe and hand-valve at the top, could, according 
to the specifications, be substituted for the automatic 
valves otherwise prescribed. No indication exists that 
any computation of the necessary size of the air-valves 
was ever thought of. The ditch was only partly filled in, 
but under the circumstances that had little to do with 
what happened. Let it pass as a horrible example. 

The twenty-five year old, pioneer continuous riveted 
pipe line of the East Jersey Water Co. has been spoken 
of, but the builders knew what was required of them in 
the line of air-valves. 

This is the 48-in. pipe line intended to convey 50,- 
000,000 gal. daily, but which, when finished, would carry 
only about 43,000,000 gal., due to reliance placed on a 
false statement of the carrying capacity of a 36-in. pipe 
(then the next largest pretendedly gaged pipe line in ex- 





*Hydraulic Engineer, 2 Wall St., New York City. 


+See Srecription of the works of the East Jersey Water Co., 
“Jour. N. E. W. W. Accos.,” September, 1893. 
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istence) made in a public document; all as relat: 
book called “115 Experiments” ; John Wiley & s. 
lishers. ; 

This is what is said* concerning a comparis 
made between cast-iron and riveted-steel conduits : 


Against the advantages of more trustworthiness, |; 
and less time required to construct, could only be 
fact, that a steel pipe will float, and will collapse, 
circumstances which do not similarly affect a cast-ir: 
whence the necesity of guarding against such mishaps 


case of the riveted pipe by the proper designs and app! 


And on p. 8, is found an account of what thi 
underwent in the line of practical operating tests 
first put into use: 


The first winter the pipe was empty, and thermom:t: ical 
records show that the inside temperature went slightly | 
“32° F. on several occasions. The second winter much w 
than this took place, and worse than is ever likely to hap): 
again. The pipe line being completed Dec. 31, the rest of th; 
winter was spent in testing the pipe, and remedying defects 
thus discovered; an operation that involved a repeated filli; g 
and emptying of the pipe. This was done during the best 
available weather, but in spite of all care taken, the pipe 
must frequently have been filled with air of a temperature 
below 32° F., then filled again with water of 32° temperature: 
portions of it stood empty, or with still water In them, during 
severely cold weather, and so on. N®-effect has ever bieon 
observed as resulting from this treatment of the pipe line. 

On p. 12, the air-valves are specifically described: 

AIR VALVES—The office of automatic air-valves on a st:.1 
or wrought-iron pipe line is to let the air out of the pipe 
when it is being filled with water; to let the air into it again 
when the pipe is drawn; also, to let air into the pipe, and 
thus prevent the collapse of a long stretch of pipe, should, by 
any accident, such as a breakage of a blowoff connection, or 
of the pipe itself, a large quantity of water suddenly flow 
out of the pipe. To this has been added in the same 
casting an ordinary valve, by meansof whichlaccumulat¢d air 
may be let out of the pipe while it is in opergtion. The basis 
of the automatic air-valves is a brass cup, SY %in. in outside 
diameter, and 4 in. high, turned bottom up, an@ Wight enouch 
to float on water. The upturned bottom féfms the valve 
disk, which is made to set up against the; valvéjseat, when the 
cup, floating up between brass guides, and after the air con- 
tained in the pipe has been blown out, is reached by the ris- 
ing water. The air imprisoned within the cup forms an air 
cushion for this upward thrust. When the water leaves the 
cup, it at once falls down between the guides already men- 
tioned, and thus leaves the whole area of the air-valve open 
for the entrance of air. These cups are mounted in clusters 
of four, six and ten, being the equivalents of 6-in., 8-in. and 
10-in, connections, and each cluster is fitted with a valve to 
be operated by hand, as already mentioned. Under eaclT clus- 
ter is a shutoff valve, to be used in case of any defect in the 
air-valves requiring repairs. The air-valves used were made 
by the Coffin Valve Co., of Boston, Mass., who also made tho 
intake gatehouse sluice gates, and gatehouse ironwork gen- 
erally; all of it, in the most satisfactory manner: These air- 
valves were proportioned such that in the event of the pipe 
being cut in two at the most dangerous point, the water 
rushing out and the air rushing in would, between them, at 
no time cause more than % atmosphere or vacuum inside the 
pipe. 


The air-valves are shown on plate 32, which need not 
be reproduced here. Since then their construction has 
been considerably improved. The 1890 air-valves had the 
Gefect that when by reason of the profile of the line, 
and of only a partial carrying capacity of the line in use, 
the hydraulic gradient coincided with the air-valve seat, 
the valve cups would oscillate, waste much water, ani 
would finally “founder,” instead of float; and thus let 
still more water run to waste. 

On the 48-in. pipe line, 112,500 ft. long, there were 
placed (due to the computations made as above referre:! 
to), nine 6-in., twenty-four 8-in., and thirty-six 10-in. 
air-valves, frequently in clusters of two 10-in., or of a 10- 





*“Jour. N. E. W. W. Assoc.,” September, 1893, p 9; the other 
Page references following are to the same source. 
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ond an 8-in. inside of one and the.same air-valve 
.. it. The selected sizes and positions were the result of 
oo nputations made by Reuben Shirreffs, one of the as- 
.-iant engineers, late of Washington, D. C., now de 
sed. 
‘he great question at the time was, would the earth 
ering of the pipe take up the pressure of the atmos- 
ere in case of a pipe rupture, or would it unduly trans- 
mit it to the collapsible pipe; and the resolve to compute 
aud proportion the air-valves so as to allow at the most 
only half a vacuum inside the pipe was a compromise 
niade between conflicting emotions. There was no time to 
make experiments, as the account in the Journal shows. 
The numbers and sizes of air-valves given foot up 
4288 sq.in. of opening on 112,500 lin.ft. of pipe line; 
roughly speaking, an average of over 38 sq.in., or a 7- 
in. air-valve every 1000 ft. of pipe. But the sizes of 
air-valve for each location of such, along the pipe line, 
were carefully computed for the event of a pipe rupture 
at the most disadvantageous point, as has sufficiently been 
explained. 


COLLAPSE OF THE ANTELOPE VALLEY SrpHon, Los 
ANGELES AQUEDUCT 

We come now to the collapse of the Antelope Valley 
Siphon of the $28,000,000 aqueduct of the City of Los 
Angeles, Feb. 18-20, 1914.* 

This was a 10-ft. riveted-steel pipe, in profile, in form 
of a simple siphon, the.two ends open; about 6000 ft., 
at the two ends, of reinforced concrete; about 7000 ft. 
at the two ends, next after the concrete conduit, of steel 
pipe, only Yin. thick; about 3500 ft. at the two ends, 
next after the 14-in. pipe, of -4;-in. plates; and about 
4600 ft., in the center, of 3¢-in. plate. The pipe was 
scant half buried in the ground. 

All of the 14-in. pipe, and most of the ;'s-in. pipe at 
each end of the 14-in. pipe, collapsed when some bridge 
piers, carrying the 3-in. pipe at the central part of the 
valley profile, were undermined by an excessive rain 
storm runoff, and the pipe was boken in two. 

The question aries, how could water running out of 
such a siphon cause the pipe to collapse, so long as its 
ends were wide open? In the opinion of the writer, this 
is a case of the action of “negative pressure,” while the 
pipe was still full of water.t 

When the pipe broke in two suddenly at the lowest 
point of the valley profile, the water first flowed out with 
a velocity of some 114 ft. per sec.; a great enough veloc- 
ity not only to remove all outward pressure at any point 
in the pipe, acting to keep it distended, but also great 
enough to set up “negative pressure,” at points along the 
pipe under less than 200-ft. normal head, and while such 
portions of the pipe were still full of water. 

We thus reach the conclusion that under the cireum- 
stances, the pipe may have begun to collapse either in the 
vy-in. section, or at the top of the 14-in. section; a 
process greatly aided by the unstable equilibrium of the 
summit (in cross-section) of a 10-ft. pipe, of the ex- 
tremely thin dimensions that this one had—and laterally 





*“Eng. News,” Mar. 12, “Eng. Record,” Apr. 18, 1914. 


*For a proven example of “negative pressure,” see the 
account of experiments made at the Holyoke, Mass., Public 
Testin Flume, by the writer, in “Harvard Engineering Jour- 
nal.” June, 1908, where a float wage repeatedly showed a 
closed box to be full of water, while at the same time a water- 
column vacuum gage, tapped into this box full of water, 
showed the mass of water within the box to be deprived of its 


Natural pressure, to the extent of 14 ft. of water-column 
“vacuum.” 


ENGINEERING NEWS 1323 





~ 


unsupported, practically, at its own diameter, at the 
ground level. 

And the motion to collapse thus once begun, it is 
easy to see why it should have continued, following the 
shock of its beginning, and during the brief period of the 
emptying of the pipe line. 

By the time the water levels within the siphon had 
reached the lower end of the collapsed portion, the veloc- 
ity of efflux had diminished to some 40 ft. per sec., the 
pipe was gaining in thickness, and “negative pressure,” 
within the contained water, no doubt ceased to exist; the 
air from the two ends of the siphon no doubt also follow- 
ed the falling water surface within the siphon, and pre- 
vented any degree of vacuum. Hence the middle por- 
tion of the siphon, some 1200 ft. of 4y-in. pipe, and 
4650 ft. of 34-in. pipe, remained in shape. 

This aqueduct and its constructing and consulting en- 
gineers have been treated by the technical press for years 
past with such prominence, that the collapse of a por- 
tion of the works has caused this collapse to take part 
in the minds of many with some of the astonishing fail- 
ures that recent years have produced,* but it is ‘not a case 
of the careless omission of air-valves, as has been sup- 
posed. Criticism must be confined to the assumption of 
a too small, or not sufficiently secured, channel for flood 
runoff (the ordinary case of pier or culvert washout) ; 
rossibly also to the toleration of extreme economy in the 
thicknesses of the plate selected for a 10-ft. pipe. 


& 

The Relation Between the Terminal Cost and the road 
cost in handling freight on the Central R.R. of Georgia was 
touched upon in a recent paper by E. M. Rhett read before 
the Southern & Southwestern Railway Club. An analysis was 
made of the cost of handling cotton at the Savannah terminal 
of the Central of Georgia Ry. for a period of five months. 
The analysis showed that the expense during this period for 
wages inside the freight station plus the switching and 
rolling stock expenses amounted to 55.6c. per tom. In other 
words, the cost of handling cotton a maximum distance of 
2000 ft. in the Savannah terminal was as great as the en- 
tire cost of hauling the cotton over the entire length of the 
Savannah division of the Central of Georgia system. These 
figures for terminal cost would have been greatly increased 
had there been added to the expenses above given the cost 
of loading freight at the point of origin, the cost of rear- 
ranging it at some transfer station on the road for a long 
haul, and the interest and depreciation upon the terminal, 
tracks, real estate and buildings. 


& 

The Growth of Automobile Traffic on Roads is indicated 
by the road-traffic census which has been carried on under 
the direction of the Illinois Highway Commission since 1906. 
In the latest report reference is made to conditions on the 
road leading across the state from Chicago to Clinton. Ob- 
servations made at Dixon and De Kalb in 1907 showed that 
automobiles represented respectively 4% and 2% of the total 
traffic. Observations made at the same points in 1912 showed 
that they then represented 50% and 33% of the total At 
other points, automobiles represented as high as 58 and 63% 
of the traffic, these percentages being averages of observa- 
tions taken four days each in May, June, August and Septem- 
ber, 1912. 

The conclusion is drawn that in any plans for systematic 
road work in many parts of the state, it must be considered 
that a large majority of the future traffic will consist of 
motor cars. Further, in many sections of the state there is 
opportunity for and probability of the development of motor 
truck traffic, so that future road building must take into con- 
sideration (for main roads) the use of 8- to 10-ton motor 
trucks. Many department stores, bakeries, furniture movers 
and other establishments in Chicago operate such trucks 
regularly within a range of 25 to 30 miles, 





*Such as the ‘financial wreck of a $7,000,000 investment at 
the Soo Water Power plant, a pewer-house dam founded on 
iles, and yet without the slightest provision made to resist 
ateral forces; and the many million-dollar losses, caused by 
the fall of the Quebec R.R. bridge; not able, during erection, 
to hold up its own weight. 
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Progress in City Planning 


Notable progress in city planning was made during the 
past year, according to the annual review of Flavel Shurt- 
leff (19 Congress St., Boston, Mass.), secretary of the 
National Conference on city planning. Both the Massa- 
chusetts and Pennsylvania legislatures of 1913 made city 
planning mandatory; Massachusetts in all cities and 
towns of 30,000 population and over and Pennsylvania 
ior a large number of cities. Under the stimulus of the 
Massachusetts Homestead Commission, which is in a 
way responsible for the administration of town planning, 
24 of 32 Massachusetts cities with a population of 10,000 
or more have adopted the act—making 30 Massachusetts 
town-planning commissions. In contrast, Pennsylvania, 
with no central body to oversee town planning, has as yet 
culy eight town-planning commissions out of 60 munici- 
palities of 10,000 population under the law. In each 
state municipalities not under the mandatory law have 
commissions, the total in Massachusetts being 30 and 
in Pennsylvania about a dozen. 


Some Town-PLANNING RESULTS 


Striking accomplishments during the year in a number 
of cities were thus summarized by Mr. Shurtleff: 


NEWARK—tThe Newark Plan Commission was appointed 
in 1913; the report of its expert advisors appeared early in 
1914. On May 1, 1914, the City Council authorized a bond 
issue of $215,000, for carrying out the first recommendation 
suggested in the report of the Plan Commission, and at the 
same meeting authorized a bond issue of $1,600,000 for the 
construction of a new street, known as Diagonal St., which 
was the second recommendation in the Commission's report. 
The Public Service Commission of Newark has adopted very 
nearly all the suggestions of the Plan Commission with re- 
gard to rerouting and rescheduling the street transit of 
Newark and the Public Service Corporation is beginning to 
carry out the suggestions. 

BROOKLYN—The Brooklyn City Plan Commission ap- 
pointed a subcommittee of ten to report on a plan for down- 
town Brooklyn. Though the report was made only in the 
spring of this year, one of its most important features, the 
location of the new Court House for Kings County, has been 
officially adopted. 

NEW YORK—The Height of Buildings Commission, ap- 
pointed just before the Chicago Conference [held in 1913] 
has had enacted by the Legislature of 1914, an amendment 
to the charter of the City of New York which gives the 
Board of Estimate and Apportionment power to create dis- 
tricts with different restrictions as to height of buildings and 
percentage of lot covered, and to create residence districts 
from which will be excluded trades and industries. 

CHICAGO—Beside considerable progress on the Twelfth 
St. improvement and the Boulevard Link improvement, the 
Plan Commission in Chicago has played a most notable part 
in winning what is described as the hardest fought civic bat- 
tle ever occurring in Chicago. It was concerned with the 
location of railroad terminals on the west side of the city. 
The plan of the railroads which interfered seriously with 
the carrying out of the Burnham plan for Chicago has been 
finally abandoned and in the ordinance covering the location 
of the new Pennsylvania passenger and freight stations, 
which are advertised to cost between $40,000,000 and $50,000,- 
000, practically all of the 18 recommendations made by the 
Chicago Plan Commission for the creation of new streets, via- 
ducts, bridges, etc., were incorporated. 

PHILADELPHIA—The most important single project is 
concerned with the readjustment of all the freight-carrying 
lines in the southern section of Philadelphia between the 
Delaware and the Schuylkill rivers. The abolishment of 
grade crossings (at a cost of $18,00¢,000), the relocation and 
elevation of railway lines, the acquisition by the city of 
waterfront property for the purpose of constructing munic- 
ipal piers, and the general revision of the city plan over an 
area of approximately 4500 acres of land, are all included in 
this project, the details of which have been agreed upon be- 
tween the city and the railroad companies and incorporated 
in an ordinance of the city approved in February, 1914. 

A very important improvement commercially is the widen- 
ing of. Delaware Ave. for two miles alung the waterfront. 
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The new street will vary in width from 150 to 250 ¢ 
tinued progress is being made on the establishment 
mount Parkway. Over 200 buildings have been to; 
along the line of this diagonal, and the reservoir hj) 
northwestern end is being leveled off preparatory to t 
struction of the municipal Museum of Arts. 
BOSTON—Boston had no official Plan Commission 
few weeks ago, but its Transit Commission has co 
plans for considerable extensions of the underground : 
all of which are now under construction. The much 
creation of a street in the heart of the congested | 
district between Washington and Tremont Sts., pl: 
which have been proposed for several years by uw: 


-planning bodies, was made possible by legislation o: 


and the street is now being cut through, at an estimat: 
of $1,300,000. 

ST. LOUIS—In accord with the recommendation 06: 
Plan Commission, the Municipal Assembly has pass: 
ordinance creating a sanitary district embracing 15,000 
in the western and southwestern parts of the city, and 5 
acres outside the city. In the outer portion are located 
small cities and a score of suburban villages. The plan «f 
organization is designed to create a comprehensive drai; 
system for 150,000 people now dependent upon isolated s\ 
tems and surface drainage. A new charter will be submitte) 
to the voters in June, which includes a number of recom- 
raendations from the Plan Commission designed to facilitate 
the carrying out of parkway, recreation center and public- 
bath propositions by simplifying the methods of condemna- 
tion of private property and making use of the principle of 
special benefit as a means of distributing the cost of im- 
provements. 


Except for Hartford, Conn., city-planning commis- 
sions until 1913 were restricted to investigation and ad- 
vice. The Pennsylvania town-planning act of 1913 re- 
quires all third-class cities in that state to submit ordi- 
nances affecting the physical development of cities to the 
local town-planning commission for approval. A Cleve- 
land, Ohio, ordinance passed May 11, 1914, goes to the 
length shown by the following extract: 


Hereafter no public building, harbor, bridge, viaduct, 
street fixture or other structure and appurtenance shall be 
located, constructed, erected, removed, relocated or altered 
until and unless such plan, design or location shall have been 
submitted to and approved by the Commission; and no such 
work when completed shall be accepted by the city until and 
unless it shall have been approved by the Commission as pro- 
vided in Sec. 77 of the City Charter. 

Whenever any ordinance or resolution relating to the plan, 
design, location, relocation, removal, extension or alteration 
of any such work is introduced into the Council, the City 
Clerk shall upon its introduction furnish the Commission a 
copy of such ordinance or resolution. The Commission. shall, 
if it is deemed advisable, make a report in relation thereto 
for the consideration of the Council. If no report is sub- 
mitted within 20 days after the receipt of such copy the 
Commission shall be deemed to have approved the provisions 
of such ordinance or resolution. 


OrHER ADVANCES 


Excess CONDEMNATION, or the taking of more land 
than is needed for a public improvement and the selling of 
the excess at a profit so as to reap the enhanced value 
created by the city, is provided for by statute or by consti- 
tutional amendment as follows: Statute: Massachusetts 
and Ohio, 1904; Virginia, 1906; Connecticut and Penn- 
sylvania, 1907; Maryland, 1908; Connecticut (again). 
1913, Constitutional Amendment: Massachusetts, 1911; 
Wisconsin and Ohio, 1912; New York, 1913. 

The only known attempt to apply excess condemnation 
was under the Pennsylvania statute and this was declared 
unconstitutional by the State Supreme Court (Philadel- 
phia Mutual Insurance Co., vs. City of Philadelphia). 
An amendment to the Pennsylvania constitution to meet 
this decision has been prepared. The excess condemna- 
tion principle has not yet been passed on by the U. S. 
Supreme Court. 
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ProrecTED ResipDENTIAL Districts—In conclusion, a 
agraph on this subject may be quoted, as follows: 
Legislation creating residential districts by limiting cer- 
1 specified districts to residences, or by excluding from 
cified districts all or many kinds of trades or industrial 
upations, was passed in 1913, in New York for second- 
ss cities, in Minnesota for all cities over 50,000, in Mich- 
in and in Illinois. Insofar as this legislation protects resi- 
ntial districts by excluding certain named industries on 
e ground that they endanger the general welfare of the 
sidents, it does not differ materially from the police ordi- 
ance in force quite generally in both Canadian and Amert- 
in cities. The catalog of excluded industries is probably 
mewhat lengthened. But New York legislation prohibits 
ny use of certain named areas except fur residences of a 
‘rticular kind, and immediately the question is raised 
whether such an act can be defended as properly within 
the police power. 
#4 


Saving Old Macadam Pave- 
ments in Philadelphia* 


The practice adopted in connection with bituminous 
surface treatmentst consists of applying from 14 to % 
gal. of bituminous material to the square yard, and then 
spreading over the surface from 15 to 30 lb, of fine 
washed gravel or clean trap-rock chips, the quantity 
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or repaired late in the season, consequently most of the 
bituminous material used consisted merely of a dust-lay- 
ing material and was applied to roads in poor repair 
simply for the purpose of laying the dust. In 1913, a 
more permanent character of bituminous material was 
used which not only does away with the dust nuisance, 
but is designed to preserve the roads. 

If the policy adopted is continued and similar material 
applied when necessary, about 200 miles of macadam 
pavements throughout the city can be placed in first- 
class condition and maintained almost indefinitely at a 
very low cost. During the past year, 40.81 miles of pave- 
ment were placed in first-class condition through the ap- 
plication of bituminous surface treatments, at an aver- 
age cost of $0.073 per sq.yd. 

Parrot INsrection—All the macadam pavements sur- 
faced or resurfaced by the city in 1913 have been sub- 
jected to periodic inspection, through the installation of 
a patrol maintenance system, and by this method it is 
possible to maintain all the improved roads in good con 
dition at all times. As the ultimate cost of the mainte- 
nance of macadam roads depends primarily on the 
promptness with which repairs are made, the adoption o1 





Bituminous Surrace TREATMENT OF OLD Warter-Bounp MacapaM Pavement, Lincoun Drive, 
PHILADELPHIA, PENN. 


and character of these materials depending upon the con- 
dition of the road, the nature and character of traffic to 
which it is subjected, grades and local and social con- 
ditions, 

In each particular instance, a careful study is made of 
these conditions before deciding upon the character of the 
material to be used. In 1912, none of the macadam 
reads were in a condition fit for applying bituminous 
surface treatments until after they had been resurfaced 





*From the 1913 annual report of Wm. H. Connell, Chief of 
the Bureau of Highways, Philadelphia, Penn. 


*For further particulars in regard to methods of surface 
treatment of macadam roads with bituminous binders as 
practiced in Philadelphia, see paper by Mr. Connell, “Engi- 
neering News,” Jan. 1, 1914, p. 42. 


this periodic patrol-inspection system will result in a sav- 
ing, and at the same time will maintain the roads in the 
best possible condition for traffic. 


% 


Tests of Railway Signal Observance made on the 22 di- 
visions of the Pennsylvania R.R. in February last show that 
in every one of 11,979 tests made the rules were correctly 
observed. During the same period on the entire system east 
of Pittsburgh and Erie, 689,099 safety observations were 
made to ascertain the observance of the various rules re- 
lating to the safety of trains, and 99.9% showed perfect per- 
formance, 1093 observations were made. to see if switches 
were left in proper position and 260 tests of the rules re- 
quiring a brakeman to take the place of the rear flaeman 
when the Ietter goes back to protect his train, in both in- 
stances without a single case of failure. 
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The Motor Bus and Municipal 
Problems Pertaining to Its 
Operation* 
By Joun A. MeCotiumt 


The date of the first appearance of the horse-drawn omni- 
bus in London is not definitely known, but it is certain that 
corporations owning and operating such vehicles were in ex- 
istence as early as 1855, and during the year 1862 more than 
42,000,000 passengers were carried by the 600 vehicles of one 
company alone. The maximum number of horse-drawn 
vehicles was reached in 1901. In this year 3736 were licensed. 
Subsequent to that time the number gradually decreased until 
a few months ago, when the last horsedrawn omnibus was 
removed from the streets of London. 

The new era began in 1901, when 10 motor busses were 
licensed by the police. No large increase in numbers took 
place, however, until 1905, when 241 vehicles were licensed. 
From that time down to the present, the numbers increased 
by leaps and bounds. There are at present in London more 
than 3900 motor-driven busses, which have entirely supplanted 
the horse-drawn vehicles. These have a seating capacity of 
34 passengers each; operate on regular schedules; move with 
an average speed somewhat in excess of the surface railway 
cars, and carry with regularity and dispatch, at a rate of 
fare exceeding by only 20 per cent. that of the street railways, 
an aggregate of 676,000,000 passengers per annum, a total 
greater than the number of cash fares and transfers col- 
lected on all the street surface railways of the Boroughs 
of Manhattan and the Bronx in the city of New York. This 
seems miraculous when we consider the short period within 
which motor-driven vehicles have been developed and 
adapted to this severe use. 

The operating efficiency of the motor bus in London may 
be well illustrated by the fact that during seven continuous 
months of the year 1913 about 2200 motor busses ran an aver- 
age of 117 miles each per Cay, or an aggregate of 55,000,- 
000 bus miles, with a loss of scheduled mileage equal to only 
0.12 of one per cent. of the total. This probably exceeds the 
efficiency of many street railway systems. In Paris there are 
more than 1000 vehicles of a type unlike those in London, 
operating under different conditions, but performing never- 
theless an efficient passenger service. New motor bus routes 
are being established daily in European cities, 

There are two characteristics of the motor bus which dis- 
tinguish it from every other public transportation facility. 
The first is flexibility; that is, flexibility of vehicle movement 
and flexibility of route. Because of this feature the vehicle 
responds quickly to operating requirements and to traffic con- 
ditions; e.g., passengers may enter or leave busses at the side 
of the roadway without risk or danger of crossing dense 
vehicular traffic; delays to other motor cars do not result 
from breakdown either of a motor bus or any other vehicle, 
and daily or less frequent changes of route may be made to 
comply with traffic conditions. All of these are advantages 
not to be found in any car confined to rails. 

The second distinguishing characteristic is its independ- 
ence of extraneous equipment, such as expensive and delicate 
power generating and distributing systems or expensive track 
equipment. The railway investment must, in a large meas- 
ure, fherease in the same ratio as the length of the track, 
while the motor bus investment grows only in proportion to 
the number of vehicles employed or, what is the same thing,” 
in proportion.to the daily vehicle mileage. 

The importance of this fecture is shown by the compari- 
son of the capitalization of the street railways in the Bor- 
oughs of Manhattan and the Bronx and the municipally 
owned and operated surface railways in London with the 
largest omnibus undertaking in that city. The number of 
passengers carried in the year 1912 by the London railway 
was about the same as the number carried by its omnibus 
system. In Manhattan and the Bronx the total number of 
passengers paying cash fares and presenting transfers ex- 
ceeded by about 20 per cent. the number carried by the 
London omnibus system. The aggregate lengths of route 
operated were about 148 miles by London railways, about 
230 miles by Manhattan and the Bronx railways and more 
than 300 miles by the London motor busses. Yet at the close 
of 1912 the London railway investment, less the accumn- 
lated sinking funds, was $53,000,000; the Manhattan and the 





*From a paper read before the National Conference on 
City Planning at Toronto, May 27. 

+Assistant Engineer Board of Estimate and Apportion- 
ment, New York City. 
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Bronx railways’ capital was $190,000,000, with an al ia 
property value of $166,000,000; while the amount o; 
employed by the omnibus company, as evidenced by 
standing securities, was only $15,500,000, including 
crease during the year of $5,000,000 for the purpose of 

ing funds for additional facilities, the benefit of wh 
accrue in subsequent years. 

Thus we find that the London railway investment 
3% times that of the omnibus. The capitalization 
street railways in Manhattan and the Bronx is more + 
times and their appraised value is almost 9 times as ¢ 
the capital used for London omnibuses. Five per cent 
upon the capital of the railways of Manhattan and the 
would equal more than 13c. for each car mile operate } 
following general comparisons may be made betwe: 
operating expense of the largest existing motor bus 1 
takings and that of the street railways: 

In London, where the operation is skillfully ma 
where the pavements are kept in excellent repair and 
the improvement in the type and construction of \: 
has been most rapid, we find that the bare operating c. 
relatively low. It is less than 15 cents per bus mile and i 
ably does not exceed by more than 10 to 15% the cos: 
car mile of the municipally owned surface railways 
excess cost is, however, more than offset by the lower int. 
charges on motor bus operation, and the total cost per 
mile probably is less than the cost per car mile. The rel 
seating capacity of vehicles used in this comparison 
for the motor bus and 78 for the surface car. This ratio 
seating capacity brings the total cost per motor bus seat mil: 
greater than that of the car seat mile. In Paris, whe 
much heavier vehicle of about the same capacity is operate 
on pavements less smooth, the cost per mile is considera)) 
greater than in London, 

Many conditions abroad bearing on the cost of operatic: 
differ from those in America; e.g., the comparatively 1o0\ 
cost of labor in England, particularly mechanical labor, of 
which so much is required in motor omnibus operations. 

The depreciation of the motor bus is much more rapii 
than that of the street railway car and other railway equip- 
ment and requires provision for replacement funds at 4 
greater rate. The total amount of depreciation may not 
exceed that of the railway, although the rate is higher. be 
cause the value to which the rate is applied is much less 
In London the life of motor bus equipment is estimated t. 
be from five to six years, and in New York depreciation 
funds are provided sufficient to replace the vehicles afte: 
three years’ use. Probably the average life of motor buses 
constructed abroad when efficiently maintained is much 
longer than five years, but the mechanical improvement in 
type and construction has been thus far so rapid that th 
vehicles become obsolete before they are worn out. 

Street pavement is to the motor bus what the steel rail- 
way track is to the railway car, but unlike the railway track 
it is provided at public expense. Its preservation, there- 
fore, is one of the problems which will confront the author- 
ities if large numbers of heavy motor buses are to be oper- 
ated, particularly in suburban districts, where the pavements 
are usually less permanent than in city streets with dense 
vehicular traffic. . 

The capacity—hence to some degree the weight—of the 
motor bus is an extremely important consideration from the 
standpoint of economy, for the cost of operation per vehicle 
does. not increase at the same rate as the number of per- 
sons which it may carry. Therefore, where the volume of 
traffic is sufficient, a larger vehicle is more desirable. Speed 
and rapid atceleration up to certain limits are also essential 
for passenger service. In consequence, reduction of weight 
per unit capacity or other improvements in design must be 
depended upon to keep down road repair cost rather tha» 
reduction of speed in motor bus operation. 

Motor busses operated in London, Paris and New York var; 
in weight from 219 pounds to 365 pounds for each passenge: 
which the vehicle is capable of carrying. The lightest 
vehicle is used in London and weighs about 3% tons u»- 
loaded. This is the maximum weight permitted by the 
police for a public service vehicle. It is possible to obtain 
American-made single deck buses, 24 passenger seating ca- 
pacity, that probably do not exceed in weight the maximum 
per passenger capacity authorized in London. Whether those 
vehicles will prove successful in the severe trials of motor 
bus work is yet to be proven. 

There is a great need for a careful research into the whole 
problem of mechanical traction on roads, particularly th 
effect of vehicle weight and speed upon the cost of roa‘ 
maintenance. If it is shown that the motor bus is particu- 
larly destructive to roads, the operators should pay some- 
thing toward road maintenance, 
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-eam-Heated Self-Propelled 


Road Oiling Machine 
.e machine illustrated herewith is designed for apply- 
ing not the heavy so called permanent type of bituminous 
yor! binders and not the lighter oils and emulsions. The 


partic ular machine shown has been used successfully with 
ihe Standard Oil Co.’s asphalt binder “B,” an asphaltic 
ynaterial which melts at 118° F. and has a penetration of 
2) by the standard test of the American Society for 
T ting Materials. 

The truck itself is a 514-ton Hewett gasoline truck 
made by the International Motor Co. The large 7%50- 
|. tank is for the road binder, which is received hot 
hrough the vertical cylindrical funnel tank on top. 

Inside the large horizontal tank are 250 lin.ft. of cop- 
per tubing, through which live steam circulates at a 
pressure of 110 lb. This steam is generated in a Roberts 
safety flash boiler at the rear of the truck, the boiler 
being fired with fuel oil carried in a small 30-gal. hori- 
zontal tank on the farther side of the truck, not shown. 
A larger 100-gal. tank below the fuel-oil tank carries 
water for the boiler. There is also a small hand air-com- 
pressor or primer for starting the fire under the boiler. 

On the right-hand side of the truck as shown is a 
Westinghouse air-compressor of the locomotive air-brake 
type, which gives an air pressure of from 40 to 60 |b. 
The compressor furnishes the means of forcing the as- 
phaltie binder from the tank through the steam-heated 
whirling nozzles upon the road. 

The sprinkler operator is stationed at the rear of the 
truck directly above the nozzles, so that he can watch 


hs 


Or 
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their action and control and regulate the feed, by varying 
the air pressure, opening or closing one or several of the 
nozzles, changing the temperature of the tank or by hav- 
ing the truck run at different speeds. 

The chief special feature of the machine, which has 
been patented, is a means by which live steam at 110 Ib. 
pressure may be turned directly into and through the 
spraying gear, thus keeping it clear of any hardened 
binder. The spraying apparatus was designed by C. 
Hvass & Co., New York City. 
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The Engineering Profession 
and the American Society of 
Civil Engineers* 

By Hunter McDonapt 


It is a matter of pride and cause for congratulation 
ti:at the most stupendous work of civilization, the Pan- 
ama Canal, is about to be presented to our Government 
by men of our profession, completed greatly in advance 
of the time when it was due and absolutely free from any 
teint of scandal, graft or incompetency in any of the 
stages of its progress. 

Fresh from the glories of this achievement our Gov- 
ernment has entered upon two more gigantic tasks to be 
performed in untried fields. These are the valuation of 
the railroad and telegraph properties of the United 
States, and the building of railroads in Alaska. The 
first of these projects is engaging the thought and t:me 
of a large number of our profession and has already re- 
sulted in greatly increasing the demand for and compen- 
sation of engineers at a time when, on account of general 
stagnation in industrial developments, many would other- 
wise be idle. 

In this work engineers have the opportunity to show 
{o the country that they, more than any politician or law- 
yer, are qualified to ascertain and fix the underlying prin- 
ciples upon which this valuation should be made, and 
then to follow this up by the actual working out of the 
results, 

It is not for us to say whether the game is worth the 
candle or not, but to address ourselves to the task set 
before us and demonstrate our fitness for the responsi- 
bility. 

The science of such valuation is new. In 1897, it be- 
came my duty to serve as one of a committee to value a 
piece of railroad property for a joint terminal. Being in- 
experienced, I sought from the pages and editors of tech- 
nical journals and from other engineers some informa- 
tion as to the basis for such valuation. I was unable at 
that time to secure it. Now there is so much in print on 
the subject that it is with difficulty that the chaff can be 
separated from the grain. 

A commission of engineers is now charged with the 
duty of selecting a route for the main line of a railroad 
from some harbor on the southern coast to the central 
part of Alaska and to determine what and where branches 
wre to be built. When the location is determined, it is 
probable that the building of the roads will be entrusted 
to the Corps of Engineers, U. S. A. It seems improbable 


that the roads will ever be operated by any agency other ° 


than the National Government. An opportunity presents 
itself here for civil engineers to demonstrate their fitness 
for responsibilities other than the mere application of 
mathematics. A civil engineer is now Governor of the 
Canal Zone, and another should be General Manager of 
the Alaskan Railroad when the time for its operation ar- 
rives. It goes without saying that his staff should be 
composed of engineers. An engineer has recently been 
chosen as manager of one of our large cities. Many are 
heing placed on City Commissions. 


*Condensed from the Presidential address before the Amefre 
ican Society of Civil Engineers at the annual convention in 
Baltimore, June 3 


+Chief Engineer, Nashville, Chattanooga & St. Louis R.R., 
Nashville, Tenn. 
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Persons who are charged with the responsibility 
wise expenditure of public money are more and ) 
clined to turn to the engineer for advice as to hi 
it, and to recognize the fact that civil engineers ar 
something else besides the preparation of bluepri: 
ting stakes and running instruments. We are nm 
the threshhold of new responsibilities and we m 
ourselves faithfully to the task of preparing t 
them. Good engineering consists largely in meeting 
sencies with the resources at one’s disposal. TT); 
who does it is always in demand. 

Believing it would be interesting to know the 1 
of the various kinds of engineers which go to ma 
our membership, I requested the Secretary to pr yare 
from the list of members a classification. After mich 
labor it has been accomplished, as follows: 


19.72% of the total membership gave no special o 
tion and could not be classified. The tables are based 0: 
5864 whose occupation is so given as to enable a probabl. 
curate classification. 

Out of 2703 members 384 or 14.2% are employed by Lil 


roads, of whom 102 are Chief Engineers, 200 Assistant En- 
gineers, the remainder being other officials. 


280 or 10.36 are employed by the National Government, 
55 being officers in the Corps of Engincers, 163 Assistant Fn- 
gineers, 14 Chief Engineers, 26 Civil Engineers and 3 Con 
sulting Engineers. : 

124 or 4.6% are employed by states and counties, 318 or 
11.8% are employed by municipalities, 124 being Chief Engi- 
neers, 163 Assistant Engineers, and 2 Consulting Engineers, 

647 or 23.9% are employed by private companies or indi- 
viduals, 284 being classified as officials, 125 Chief Engineers, 
183 Assistant Engineers, 18 Consulting Engineers and 7 Civil 
Engineers. 

116 or 4.3% are employed in engineering education as pro- 
fessors and instructors. 

673 or 24.9% are in private practice, of whom 545 are Con- 
sulting Engineers, 92 as Contracting Engineers, 36 as Archi- 
tects. There are also in private practice 10 Mechanical Enzgi- 
neers, 1 Electrical, 15 Sanitary, 59 Hydraulic, 28 Structural, 
19 Mining, 3 Chemical and Metallurgical, 2 Highway, 2 Heat- 
ing and Ventilating and 22 Miscellaneous. 

Of the 2444 Associate Members, 295 or 12.1% are employed 
by railroads, 23 being Chief Engineers, and 246 Assistant 
Engineers, 250 or 9.8% are employed by the National Gov- 
ernment, principally as instrumentmen and Assistant En- 
gineers, 216 or 8.9% are employed by States and Counties, 44 
as Chief Engineers and 162 as Assistant Engineers, 328 or 
13.4% are employed by municipalities, 73 being Chief Enzgi- 
neers and 232 Assistants, 105 or 4.3% are employed in engi- 
neering education as professors and instructors. In general 
private practice there are 325 or 15.2%, of whom 229 are Coi- 
sulting Engineers, 80 contracting Engineers, 14 Architects, 
3 are Mechanical, 2 Electrical, 9 Sanitary, 38 Hydraulic, 2 
Structural, 12 Mining, 2 Chemical and Metallurgical, 3 High- 
way and 14 Miscellaneous Engineers. 

Associates are largely employed as Superintendents and 
other officials under private companies and individuals. There 
are 113 in all. 

Of the 588 Juniors, 64 or 10.9% are employed on railroads, 
59 or 10% by the National Government, 71 or 12.1% by states 
and counties, 80 or 13.6% by Municipalities, 245 or 41.7% by 
private companies and individuals, 39 or 6.6% in engineering 
education. It appears that 20 are Consulting Engineers, 12 
of these are in general practice, 2 Sanitary, 2 Hydraulic, 1 
Structural, 1 Mining and 1 miscellaneous. 


While the growth of our Society has been phenomenal 
and the standard of our membership is generally main- 
tained at a high level, there is a widespread feeling that 
there is something wrong and that we are not accomplish- 
ing the good there is in us. The third article of our con- 
stitution reads as follows: 


Its objects shall be the advancement of engineering know!- 
edge and practice, and the maintenance of a high professional 
standard among its members. 


Our total membership in all grades is over 7400. | 
believe there are fully 40,000 men in the United States 
who are eligible for various grades of membership in 
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the same proportion as the list is now made up. 
1; hardly safe to assume that the reason they are not 
ers is because they cannot afford to be. I think it 
e to assume that while they value the prestige of 


» obership, they feel that the benefits are too remote. 
r). engineer’s calling generally imposes isolation and 
-.; they all dearly love companionship and exchange of 


id: as with one another. 

\Vhat we need and ought to have is the establishment 
(| state organizations and of sections in all important 
«ties. This matter has been studied by a special com- 
mittee and diseussed at one of our annual meetings but 
because we felt that our duty ended with the welfare of 
cur own members, as provided in the constitution, the 
project met with no encouragement. 
~ It is true that we permit local members in large cities 
to band together and call themselves Associations of 
members of the Am. Soc. C. E., but they, as organiza- 
tions, have no voice in our government, cannot mingle 
with other local organizations, and except in very large 
cities where no other sections already exist, the formation 
of prosperous associations is impossible. The history of 
such local associations is by no means flattering to our 
pride or good management. 

The result of our narrow policy has been that organi- 
zations, embracing members of all the callings allied to 
civil engineering, have sprung up in nearly all cities of 
100,000 inhabitants, and other national engineering so- 
cieties have their own local sections established in many 
cf these centers, and are coéperating with other local or- 
ganizations. Some of these societies are by no means 
local in seope. 

In the independent local organizations, the member- 
ship in many instances has not been of so high a stand- 
ard as our own because of the necessity for a large mem- 
behship in order to meet expenses, and, like the German 
and Canadian National Engineering Societies, all classes 
are taken in. Nearly all of these organizations contain 
some of our own members who have joined, sometimes as 
a matter of civic pride and more often because they found 
at home that companionship which could not reach them 
through the medium of our transactions from New 
York. All but a few of these local organizations are 
siruggling for existence and are unable to publish their 
papers and discussions. Some are prosperous, and one 
in Boston antedates our own organization by several 
years, 

It is the duty of our Society to extend a helping hand 
to all who need it, and to take the initiative in an effort 
to gradually amalgamate all engineering organizations 
into one homogeneous and coéperative mass, permitting 
each, as far as possible, to retain its name and identity. 
Some sacrifice on the part of all would no doubt be neces- 
sary. Union has not been possible among religious 
sects, but as I have heretofore shown, engineers are of 
necessity managers and with their spirit of fair play and 
good sense ought to be able-to get together. Call it what 
you will, the American Engineer Confederation, or bet- 
ter still, the American Confederation of Civil Engineers. 

I would not lower our standard of requirement for 
membership, but by extending to local societies limited 
financial assistance where needed, we can raise the gen- 
eral standard, and in doing so, can so elevate the profes- 
sicn at large as to make a printed code of ethics unneces- 
sary. 
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The time has come for the engineer to possess his 
own. The public is awake to the advantages of sound en- 
gineering advice. We have it in our power, without tak- 
ing sides in political contests, to exert a beneficial influ 
ence in National, State and Municipal affairs. Some of 
the matters in the conduct of which we should exert a 
marked influence are the following: 

We should seek to stop the economic waste caused by 
the adoption of unworthy projects for internal water- 
ways and harbors, the means for which are often wrung 
from Congress on padded and duplicated commercial sta- 
tistics, the principal object being to aid Congressmen in 
election. 

We should seek to have the civilian engineers in the 
employ of the Government given proper recognition of 
their services in the matters of credit, rank, salary and 
retired pay. 

We should see that the mad schemes for flood control 
of our rivers are punctured before money is expended 
cn them and that practicable schemes, considering the 
entire drainage basin as a whole, are adopted and their 
execution begun on a sound basis as soon as possible. 

In every state and in every city we should lend our 
organized influence toward the securing of safe and sane 
building laws, free from the bias of selfish private inter- 
ests and trade unions. We should see that public moneys 
derived from bonds and taxes are not squandered on im- 
possible and unnecessary projects and which have not 
receivéd proper engineering scrutiny. That sanitary of- 
fieors are chosen for their fitness and not because they 
write M. D. after their names. That sanitary methods 
of water-supply and sewage disposal are adopted in the 
rural districts. We should make use of the secular 
press in all legitimate ways in order to bring before the 
minds of the public at large the importance of the engi- 
neer in civil life. Whenever we let the people know 
that we are organized, not only for our own improvement 
and protection, but for the public good, we need have no 
fear of not receiving proper consideration. We are 
wont to twit our medical friends on the fact that they 
often bury their mistakes, while ours stand to plague us 
but we dare not compare records with them on charities 
or patriotism. 

It is not here contended that we should, as individuals, 
render free service to communities, but that organized 
action should be taken on all matters where cngineering 
advice will be useful in shaping public policy. Such or- 
ganized action will bring about recognition of the engi- 
neer and stimulate demand for engineering advice. 

Before undertaking to show others what they ought to 
do, we should first put our own house in order. Good 
engineering is good management. From the financial 
siatement it would appear that our Society is in a very 
prosperous condition, but are we getting all that we can 
out of our present resources ? 

Our Society house is located in what is fast becoming 
the business district of New York City. The present 
value of the land and building is not less than $600,000. 
Two large rooms are maintained as auditorium and as- 
sembly room, respectively, and used once every two weeks 
by an average of about 175 persons and once a year by 
about 700. They are too large to be comfortable for 
small gatherings. About 25 persons are generally em- 
ployed in the building. Interest on the vaiue of the 
property at 5% makes the rental we pay for these privi- 
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leges about $30,000 per annum. It would seem possible 
and wise to issue bonds and erect a building, portions of 
which could be rented for a sufficient amount to pay our 
interest, establish a sinking fund and give us rent free. 
The upper floors should be rented, preferably to engineer 
tenants, the street floors to merchants. The top part 
of the building would supply our offices, auditoriums and 
perhaps a roof garden. The architectural possibility 
should atone for any fancied loss of dignity. Using ele- 
vetors now-a-days in not considered a hardship. The 
amount now devoted to rent would go very far in aiding 
struggling local sections. 

Pending the working out of these larger problems there 
are minor steps which can be taken at once which will 
add to the value of our membership. 

The classification which the Secretary has inaugurated 
should be a regular annual feature and each member re- 
quested to return his calling at the same time as he does 
his address. Steps should be taken to provide auto- 
matically for transfer to the Associate Class of all mem- 
bers who abandon engineering practice and devote them- 
selves exclusively to the promotion or sale of patented 
articles and appliances. 

The provisions for expelling members guilty of im- 
proper conduct should be made less complicated and the 
power be placed in the hands of the Board of Direction. 
The Board of Direction should be empowered, and re- 
quired, to espouse the cause of any member who is the 
subject of unjust attack. Fees should be paid members 
for creditable extracts of engineering articles appearing 
in our publications and the advisability of continuing the 
monthly notes of important engineering articles, now 
published in the Proceedings, should be investigated. 

I am not now prepared to suggest methods by which 
the ideals, which I have heretofore rather vaguely out- 
lined, may be brought into realization, but I feel that 
whenever a thing ought to be done, a way can be found to 
do. it, and I believe a representative committee of our 
Society should be appointed to study what we ought to 
dv and how to accomplish it. 


% 
Annual Convention of the 


American Society of Civil 
Engineers 


A large number of members and guests—that is, large 
for a summer meeting—attended the forty-sixth annual- 
convention of the American Society of Civil Engineers 
at Baltimore, Md., June 2 to 5. 

Of the three brief formal sessions one was devoted to 
the presidential address of Hunter McDonald, of Nash- 
ville, Tenn. (printed in part elsewhere in this issue) ; one 
was taken up with the consideration of the proposed 
Code of Ethics and a little minor business, and one was 
occupied with brief talks describing public works of Bal- 
timore which were to be visited by the convention. 

Social and other entertainment features were: A golf 
tournament at the Baltimore County Club; an all-day 
excursion to Annapolis, with lunch and supper on the 
boat and the whole afternoon at the Naval Academy and 
in its vicinity; trips to inspect the water-supply, sewer- 
age, paving, and harbor works of Baltimore; and a visit 
to the plant of the Maryland Steel Co., at Sparrows 
Point; a ball and receptiun given by the Engineers Club 
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cf Baltimore; an informal reception Monday nig! 
farewell smoker on Friday evening. 


Proposep Cope or ETHICcs 


The Code of Ethics, as drafted by the Board of jjr¢.. 
tion, gave rise to an hour of lively discussion, b) \,. 
fnally approved by the meeting and ordered « :t 4, 
letter ballot. The Code (see Enc. News, Apr. 30. 19) 4. 
p. 987) named six things which it shall be conside: 
professional for any member of the Society to do. \\rit 
ten and oral discussion disclosed comparatively lit: 
position to the Code as submitted. Such opposit 
appeared, and as was not due to misunderstandiny. \ a. 
chiefly to the effect that since the code goes no furthe 
than to reduce to writing the unwritten code of profes 
sional conduct already followed by reputable mem\ers. 
there would be no advantage in adopting it. T. Kennard 
Thomson (a member of the Board of Direction) thoweiy 
ihe code did not go far enough and moved that it be re- 
ferred back to the Board with instructions to make ji 
stronger. This amendment received substantially no sup 
port. Edwin Thacher submitted an amendment declar- 
‘ng it unprofessional to knowingly infringe upon the jut- 
ents of another engineer and to accept fees therefor, thus 
laying oneself open to criticism by the patentee. A rapid 
fire of objections to this amendment followed and it was 
voted down by many loud nos, with not even a faint aye. 
Another amendment voted down was aimed agains' 
rember bidding as a contractor in competition with other 
contractors on work for which he had drawn plans aud 
specifications. No one defended the practice, but the 
amendment was considered to be against the plan of tl 
Code, which is designed to lay down a few broad profes- 
sional principles and to avoid all details. The discus- 
sion brought out opinions from some to the effect that 
means are lacking to discipline a member for unprofes- 
sional conduct. 


Pusiic Works or BALTIMORE 


Short talks by the engineers of various city improve- 
ments served as preparations for a better understandinz 
of the inspection trips made on Thursday afternoon. 
Four trips were arranged. These were led by and the 
works visited were previously outlined as follows: (1) 
City Planning and Paving, Joseph W. Shirley, Chie! 
Engineer Topographical Survey; R. Keith Compton. 
Chief Engineer Paving Commission; H. K. McCay, Citi 
Engineer ; F. W. McKinney, Chief Engineer Street Open- 
ings; (2) Drainage and Sewerage, Calvin W. Hendrick. 
Chief Engineer Baltimore Sewerage Commission: (5) 
Harbor Work, 0. F. Lackey, Harbor Engineer: (+) 
Water-Supply and Filtration, Ezra B. Whitman, Water 
"Engineer and President Water Board. 

A feature of the sewerage trip was a lunch in a 29-{t. 
drainage tunnel. On the water-supply trip there were 
seen some large reinforced-concrete pipe being laid in an 
cld water tunnel; the new 128,000,000-gal. mechanical 
filter plant now under construction; and the new Loci 
Raven Dam. 

® 


_ Brick and Concrete for Country Roads in Ohie—More than 
one-third of the 573 miles of roads to be improved during 
the current year by the Ohio State Highway Department are 
to be surfaced. with brick or concrete, according to a recent 
“Highway Bulletin.” 

















convention of the National 
Electric Light Association 


 thirty-seventh annual convention of the National 
Flectrie Light Association was held in Philadelphia, 
June 1 to 5. The various meeting halls (as many as 
taree parallel sessions being held at once) were in the 
Iie\levue-Stratford Hotel and on its roof garden was the 
manufacturers’ usual exhibit of latest lighting equip- 
ment, ete. There were, of course, all the expected en- 
tertainment features. The total attendance registered 
was 4000. 

The more serious work was inaugurated with an ad- 
dress by Mayor Rudolph Blankenburg, who welcomed the 
visitors with a characteristic personal greeting that was 
ore than perfunctory. 

The following officers were elected: President, Holton 
I. Seott, of New York; Vice-President, E. W. Lloyd, of 
Chicago; H. A. Wagner, of Baltimore; L. D. Gibbs, of 
Columbus, Ga.; Secretary, T. C. Martin, of New York; 
Treasurer, W. F. Wells, of Brooklyn, N. Y. 

The regular features of presidential address (J. B. 
McCall, of Philadelphia), Secretary’s report (T. C. Mar- 
tin, of New York), and report of Committee on Organi- 
zation of the Industry (H. H. Scott, of New York) re- 
viewed the association year’s activity. The Progress Com- 
mittee report (T. C. Martin) went a bit further. While 
it gave statistics of general conditions and development, 
and notes on improvements in electricity-using devices, 
it also argued against the recent impeachment of holding 
companies by the President of the United States. 

Many of the program items were of special interest to 
this electrical industry and others were of wider engi- 
neering application. The more important are reviewed 
below—without regard to the sessions at which presented. 


GENERAL PAPERS 


AccIDENT PrEVENTION—The Committee on Ground- 
ing Secondaries (W. H. Blood, Jr., Boston) gave a rather 
pessimistic account of progress in the very important 
work of connecting secondary circuits of alternating-cur- 
rent systems to ground as a protection to the lives of cus- 
tomers who may touch fixtures after chance puncture of 
insulation between high- and low-tension circuits. Out 
of 575 companies responding to requests for information, 
enly 325 were so grounding; the smaller companies were 
the ones taking this serious risk. Out of the 222 locali- 
ties where grounding to water pipes was allowed only 
112 companies availed themselves of the privilege in spite 
of the known questionability of other means (driven 
pipes, buried plates and cones, etc.). In the discussion 
of this report strong emphasis was placed on the liability 
of any company not grounding to severe punishment by 
the courts for obvious criminal negligence. 

The report of the Accident Prevention Committee (M. 
T. Insull, Chicago) contained reprints of (1) a booklet 
giving detailed scheme of organizing safety work among 
employees; (2) a set of general precautionary rules and 
a booklet “Safety Rules for Employers;” (3) uniform 
blanks for reporting accidents to the Association and a 
uniform scheme of tabulating the results; (4) uniform 
danger signs to be used by this and other associations. 
Copy has also been prepared for a book, to be issued later, 
on “First Aid.” The Committee also showed a moving- 
picture film, “The Lineman,” to be used by member com- 
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panies in demonstrating safe and dangerous ways of 
working. 

“Safety First” was the title of the annual presentment 
of wit and warning from Paul Lupke of Trenton; this 
time he discussed the development of an accident-preven- 
tion spirit among employees. 

Lamps anD LiGHtTiINc—The Lamp Committee (F. W. 
Smith, of New York) gave the results of its annual seru- 
tiny of development; it showed that the old carbon-fila- 
ment incandescent type had dropped from 25.5% to 
11.85% of the total production while the metallized-car- 
bon had slumped from its steady rise (to 33.6%) by 
going off to 31.4%. The tungsten-type has continued 
upward from 39.9% to 56.7%. The tantalum had prac- 
tically disappeared—going from 1% to 0.09%. The 
Committee appended a history of the development of both 
are and incandescent lamps and presented an exhibition 
of all the old and new types, burning; there were the 
new inert-atmosphere tungsten-coil types, quartz-tube 
mercury arcs, new flaming ares, ete. 

The Street-Lighting Committee outlined the steps of 
an investigation which it had under way to determine 
reliable data on good street lighting. Two streets have 
been secured in New York City for experimental equip- 
ment and the work will go forward this summer. The 
counsel of an eminent advisory committee has been se- 
enred; notable among its members is Prof. Hugo Muns- 
terberg, the well known psychologist who has brought for 
the first time to any such study in acceptable form the 
criterion of mental effect and tests. 

A Committee on Lighting of Interurban Highways 
(G. B. Tripp, of Harrisburg) called attention to the pro- 
visions that were being made for lighting important im- 
proved roads other than by vehicle headlights and urged 
this as new business for central. stations. Available equip- 
ment was briefly described and the few actual: installa- 
t:ons of this sort were pictured. 

STEAM AND Hypravutic Motrors—The Committee on 
Prime Movers (I. E. Moultrop, of Boston) made brief 
dissertations on use of oil fuel in quick starting of stand 
by boilers, a 16% decrease of operating cost by using 
blowers to force boiler evaporation in peak loads, means 
of preventing emission of hard cinders, cheap pits for 
submerged coal storage, foreign boiler and engine prac- 
tice, American manufacturers’ developments, hydraulic 
vacuum pumps, continuous water-wheel discharge meas- 
urements, a claimed recedence of gas-engine and producer 
use, the development of an American type of. Diesel oil 
engine, etc. 

The paper, “Water Power Economies,” by 0. B. Cold- 
well, of Portland, Ore., was a general outline of the fea- 
tures of design, construction and operation of hydro- 
electric works affecting economy of service—flow char- 
acteristics, types of dams and headworks, conduits, pen- 
stocks, main units and auxiliaries, control, etc. 

C. V. Seastone, Madison, Wis., in the paper “Selection 
of Hydraulic Turbines” pointed out the need, frequently 
neglected, of securing those turbines which generate the 
most power for the water passed under the prevalent 
conditions. The great utility of flume tests of runners 
was emphasized and the selection, according to proper 
type, size, runner and general design as adapted to locaf 
conditions, was very generally set forth. 

Exectric Venictes—Dr. C. P. Steinmetz made an ad- 
dress on this subject, in which he showed that automo- 
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biling, asa sport, had not quite reached its culmination 
but showed evidences of an early decline similar to that 
whicl;had-been seen in the sport of bicycling. The days 
of lomp-rress-country rides were-limited he believed, and 
when that side had become unimportant, the automobile 
would reach its final state of business and pleasure use 
in and about towns with a possible working radius of 
some 30 miles. When this steady state had been reached, 
the gasoline-propelled machine with its great amount of 
machinery and care required could not compete in satis- 
faction or cost with the light electric car. He pointed 
out, as the “car of the future,” a light but strong ma- 
chine costing not over $500, and he warned the central- 
station men that here was the greatest chance in the his- 
tory of their art to secure a strictly off-peak business. To 
secure satisfactory results, he expected that the central 
stations would have to erect their own public garages 
iuto which the car owners would turn their machines foi 
right charging and perhaps care. If left to private 
garages, they would only stimulate a new class of isolated 
plants. He showed the possibility of doing this at some 
$5 to $10 per month and of developing all over the coun- 
try an off-peak load of 1500 million kilowatt-hours; up 
to 5c. per kw.-hr. might be obtained which would mean 
an income of $75,000,000 without extra capacity needed. 

Rates—The general topic that attracted the largest 
attendances and provoked the most animated and pro- 
longed discussion was rate making. The Rate Research 
Committee (E. W. Lloyd, Chicago) briefly noted its 
year’s activity (largely in publishing the bulletins which 
make up “Rate Research”) and presented an exposition 
of the “value-of-service” theory as a basis of adjusting 
detailed rates after the broad problem of finding “fair 
return on fair value” had been solved. The trend of dis- 
cussion did not support the Committee’s apparent belief 
in this as generally more applicable than a “cost-of-ser- 
vice” basis, but showed that nearly all looked on cost as 
the most direct and dependable basis to start off with and 
to depart from when data fell short or peculiar condi- 
tions (like off-peak stimulated load) intervened. 

A Committee on Non-Peak and High-Load-Factor 
Business (G. H. Jones, Chicago) called attention to the 
edvisability of making rate schedules and policies such 
as would allow building up of off-peak business so that 
spparatus would not be idle so much of the day. This 
business was grouped under two heads: (1) developed— 
battery charging, ice making, etc., and (2) underdevel- 


oped but promising—electric furnaces, electrochemical” 


industries, etc. One significant passage in the report ad- 
vised members to admit frankly that there were some 
classes of isolated-plant prospects, like large hotels and 
office buildings where considerable amounts of steam had 
to be used, that the central station could not take over 
economically. In such cases, members were advised to 
cultivate these customers purely as a summer business, to 
bring summer loads up as high as the winter. In the dis- 
cussion, various members cited experiences in specific 
cases and the benefits secured; it was evident that the 
rates quoted often had to be 1c. per kw.-hr. or lower to 
be attractive. A few showed how manufacturers had 
been able to readjust their processes and hours so that 
they kept off the lines in peak-hours and so availed them- 
selves of cheap energy. Some argued that several off- 
peak classes should be formed, as for instance: (1) those 
using current from 8 p.m. to 3 p.m.; (2) those using cur- 
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rent at all times except 5 to 7 p.m., and (3) th 
current only in the summer time. 

Pustic Poticy—The annual report of the Pulp, 
icy Committee (Arthur Williams, of New York) istual 
was the feature of one evening session to whic!) |) 
wttention was stimulated. Gratification was e\. -esyc 
over the general harmony of views of’ companies a) uti). 
ity commissions; old arguments for unified elect 
ply monopoly supplying all kinds of load were rey ewe: 
industrial education of employees at the expense , | the 
companies was recommended; the Association’s a¢;j\ vity 
in combating public ownership of utilities was f ankly 
stated. One appendix gave some of the important » tility 
decisions of the year past; another gave the recent recom. 
mendations of the Water Power Committee of the Fifth 
National Conservation Congress, and a review of the 
Cleveland 3-c. municipal-plant proposal. 


% 


-Sup- 


Provision for Future Rapid 
Transit in Cities* 


By J. Vieonp Davrest 


The term “rapid transit” itself, as applied to the great 
problem of city passenger transportation, has come to 
be used with the idea that it will provide the solution of 
all the difficulties of travel incident to the concentration 
of population in the great cities, while it is essentially 
only one element in this great problem. 

The development of all big cities of the world has been 
dependent on transportation. The early cities were, with 
hardly any exception, built on waterways where the water 
furnished the means of transportation, and even in the 
development of New York City, the original city plan was 
laid out with the east-and-west streets running between 
the North (Hudson) River and the East River at fre- 
quent intervals, because the means of transportation was 
ty those rivers, and the increased facilities for intercom- 
munication from side to side were considered of superior 
importance to the longitudinal movement which it was 
then believed would always remain upon the waters of 
the North River and the East River. 

It is impossible in the early days to prophesy what the 
development of a city will be, and Washington, which is 


one of the few cities of the world that have been laid 


cut in the beginning on a definite plan, has proved that 
what was anticipated on the original layout to be the 
commercial center of the city has developed very differ- 
ently. 

Because the development of a grown city has proved 
its original plan to be inadequate, it is not by any means 
an indication that such planning or development has been 
haphazard. One of the troubles with us is that we are 
trying to solve in a decade the whole transportation prob- 
lem of cities which have required hundreds of years to 
build up. 

In the more detailed consideration of the types of 
structure for providing for rapid transit, the presence 
of the original steam railroads on private rights-of-way 
at surface grade must not be lost sight of. One of the 
first necessities will be the treatment of, or reconstruction 
of, that steam railroad. All our large cities are actively 





*Extracts from a paper read at the National Conference 
on City Planning, Toronto, May 24, 1914 


#Corsulting Engineer, 30 Church St., New York City. 
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epg. ced in that work. The proper treatment of these 
-oc-elimination problems is very complicated ani 
lar. |y dependent on local topographical conditions, but 
tie reatment of such should have prior rights over any 
nev development solely for rapid-transit purposes, be- 
cau. the steam-railroad problem is Jess elastic and much 
more limited by operating and construction conditions 
than a purely rapid-transit road handling passenger ser- 
Viet 

Generally speaking, it can be assumed that a properly 
built railroad track, whether on surface right-of-way, or 
viaduet or steel structure, or in a subway, is capable of 
deing only the same passenger business, or, in other 
words, ean serve to operate the same number of persons 
per hour; and, further, that the operation and mainte- 
nance, including depreciation and all other charges, will, 
if a road is doing a reasonably full business, use up about 
45% of its gross income, the remaining 55% being avail- 
able to pay the interest charges on the capital invested. 

It, therefore, can readily be seen how important it is 
with light traffic to keep the cost of construction and 
equipment low, considering that, for illustration, the In- 
terborough Rapid Transit Subway in New York, consist- 
ing in part of subway and in part of elevated structure, 
must haul more than 2,000,000 pay passengers per an- 
num per mile of single track to meet fixed charges for 
structure and equipment; or, further, that a road which 
would cost, for structure alone without equipment, say 
$500,000 per mile of double track, would have to haul 
at a five-cent fare 910,000 pay passengers to pay interest 
charges on its expenditure for that structure, and, if 
equipment were included, would have to haul probably 
1,400,000 pay passengers per annum. 

It will help materially in this consideration to have 
clearly stated the approximate relative costs of producing 
different structures, and the figures in the accompanying 
table are given as average costs for construction of struc- 
tures and the installation of structural equipment, but 
without power or rolling stock. They do not include the 
value of property for rights-of-way or easement and are 
given on the basis of constructing a double-track railroad 
in each case, although reduced to the cost per mile of sin- 
gle track: 

In connection with the above table of costs, the dif- 
ference in the first cost of constructing improvements in 
a city like Washington, where the soil is advantageous to 
excavate, where the streets are broad and where there 
is no difficulty in changing subsurface improvements, is 
in marked contrast to the cost of executing similar work 
in a city like New York, where the material to be exca- 
vated is most difficult, where the streets are congested and 
where there are numerous and extensive subsurface im- 
provements to be cared for. 

In the matter of speed of operation on street surface 
railroads in congested portions of great cities the aver- 
age speed does not exceed 8 miles per hour. In the 
less dense districts of a city this speed is increased to 11 
or 12 miles per hour, but the average speed for street- 
trolley railroads in cities will not exceed 914 miles per 
kour. Similar electric-trolley service in outlying districts 
on private right-of-way will average somewhere between 
12 and 15 miles per hour. Local service on elevated rail- 
roads or subways or in open cut, with stations approxi- 
mately 1200 ft. apart, will operate at an average speed 
of about 15 miles per hour. Express service on subway 
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TYPES OF STRUCTURE FOR DOUBLE RAILWAY TRACKS 


Cost per mile 

of single track 
Trolley railroad in suburban district, either on 
public roads or private right-of-way where no 
paving is required; complete with overhead 
trolley construction, track bonded; all in 


re GRR 6k 5.8 :akcain'hs CEA KR RRR De << $25,000 
Trolley railroad on city streets, including as- 

phalt or granite-block pavement for width of 

tracks and 2 ft. outside of tracks; complete 

with overhead trolley construction, track 

bonded; all in operating condition..........-- 42,000 
Underground trolley railroad in congested 

Streets of a city, including necessary pave- 

ments, conduits, etc., and with reasonable 

allowance for changes of subsurface improve- 

ments: 

Es ac bUbd ede nd teas uksebiane debuuesen's 126,000 

NE oa whe td aed ecaicciiedes agile te Sided ee a 48,500 
Elevated railroad of a type and for the loading 

permissible to meet requirements of Public 

Service Commission of New York; complete 

with stations, contact rail, ties and track; 

SPE | 4.5 6 6.66 0k Orde deh dw 0086686 OETD BOA SS 25,000 


Railroad in open cut similar to Sea Beach R.R. 
of Brooklyn Rapid Transit Co. in Brooklyn, 
where work is executed with steam shovel and 
with concrete walls; averaging cost of 
bridges and stations as part of the cost: com- 
plete with contact rail, ties and track; av- 
GR. 26 bBo Sto en Uhre e eee eet eee Cees eewe eee 

Railroad on masonry via4.1.t filled in with stone 
bullast, similar to structure now being erected 
on Queens Boulevard from Queensbvuro Bridge 
to Greenpoint, on Long Island, New York; 
complete with stations, contact rail, ties and 
RUULe CE SS ck cave a deen cctes Ve Onbeeeiuns 

Subway such as the Feurth Avenue Subwy in 
Brooklyn, where work is unaffected by sub- 
surface improvements, where the digging is 
easy and can be done with steam shovel under 
typical ideal conditions; complete with struc- 
tural and track equipment; averages ........ 

Subway such as the Broadway Subway now be- 
ing constructed in New York City, where the 
work is very difficult and involves extreme 
interference with subsurface improvements of 
all kinds, the support of street surface, trolley 
car tracks, underground trolley construc- 
tion, etc.; complete with structural and treck 
GOUMEPMNOMES BVOTHMOD oo oc ccc ccvecocctacscscce 

Iron-lined tube tunnels under waterways or be- 
low water level: complete with structural 
equipment and track; averages ..........6.. 2,700,000 


225,000 


330,000 


402,000 


1,190,000 


or elevated railroads or in open cut, with express stops 
spaced about 2 miles apart, will operate at an average 
speed of about 25 miles per hour, while steam railroads 
operating rapid-transit suburban service, with stops at 
longer intervals, have an average operating speed of 30 
to 35 miles an hour, depending on the district served 
and the frequency of stops. 

The spacing of stations on any type of rapid-transit 
railroad is an important factor as affecting train oper- 
ation and development of the district. The demand by 
operating railroad officers, in the interest of the general 
traveling public, is to increase the length between express 
stops and so increase the average speed, and, at the same 
time, to throw increased and more equitable burden on 
to the local lines. On the other hand, the constant de- 
mand by real estate promoters is to ruin the entire high- 
speed express service by introducing frequent stops on the 
express lines, thereby, to a large extent, reducing the ex- 
press service to little better than is provided by the local 
trains. 

For the best operation and to stimulate growth in out- 
lying districts, no high-speed service should have sta- 
tions at nearer intervals than two miles, in the territory 
between the concentrated commercial center and the out- 
lying suburban sections. 

The increase in travel in relation to the population of 
cities, as illustrated by New York, indicates the growing 
necessity for constantly increasing facilities by all classe« 
of transportation service. In New York City in 1860. 
by all means of public conveyance, there were only 43 
rides per head of population per annum. In 1870, this 
figure had increased to 100; in 1880, to 150; in 18990, to 
230; in 1900, to 247; in 1910, to 322; and the most re- 
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cent figures indicate about 360 rides per head of popula- 
tion per annum during the last year. Somewhat similar 
figures hold good for Paris, London and Chicago, and to 
a large extent this increase has been occasioned by the 
increased transportation facilities provided for the public. 


¥ 


An Investigation of the Puzzo- 
lanic Nature of Coal Ashes 


The hydraulic properties of cement made of the class 
of materials called “puzzolana” have long been known, es- 
pecially when these materials were mixed with lime.* 
These materials are largely made up of silica and alum- 
ina, and in some cases with considerable amounts of iron 
oxide and lime. A number of artificial puzzolanic ma- 
terials have been recognized, prominent among which are 
blast-furnace slags. In examining the composition of va- 
rious coal ashes (see Table I), a striking similarity has 
TABLE I. COMPARATIVE ANALYSES OF PUZZOLANA AND COAL 


ASHES 
SiO, Al,O, Fe,0, CaO MgO Alkali SO, H,O 
Italian’......... 40-60 10-22 5-30 1-18 0-5 1-11 sa 3-9 
Ve 
22-40 
Azores'......... 55-61 11-20 6-13 2-4 1-2 2-6 eh 5-12 
24-26 
French’. .... 31-48 33-39 4-8 0-4 0-7 sae 2-20 
German trasses' 46-68 11-23 3-12 1-8 1-3 2-10 ine 1-13 
17-33 


Santorin ash'... 63-73 10-16 4-9 3-4 1-2 3-5 cae 1-5 
French arenes'.. 39-60 20-30 9-22 2-8 2-8 1-3 pe 
Welsh coal*..... 27 : 5 ° 


=> 
ve 


English coke*... 42 34 5 aa 0.3 a. 13 ea 
Illinois coal*.... 27-56 14-24 12-52 2-12 1 se een Ory 
een premenel 
36-66 
Illinois coal?.... 23-40 6-10 13-33 25-55 1-2 son von 0 
Cece meena 
20-42 
Indiana coal*... 27-45 14-28 20-52 2-5 1 wee axe 0 
Kacersemyeenennsee? 
48-66 
Foreign anthra- 
Wika tn iene 40 42 5 8 1 ade 1 
i cctiisist pinion 
43 
Buck Mt. (Pa.)® 26 27 43 2 2 S23 
Pardee coal*.... 44 45 39 5 0.1 0.8 
Ohio Coal Co.*.. 51 23 ll 1l 0 ia 2.5 
Steam (bitum)*. 40 24 28 7 1 2 is 


1From Eckel’s ‘Cement, Lime and Plasters.” 

*From Stillman’s ‘‘Engineering Chemistry. 

From Univ. of Ill. Bulletin 43, 1909. 5 

*From Eckel’s ‘Cement, Lime and Plasters.’ 

®Prof. L. B. Marks, Eng. News, Dec. 8, 1910. 

6]. P. Crecelius, Am. Elec. Ry. Eng. Assoc., Oct. 7, 1912. 


been seen with the composition of the puzzolanic ma- 
terials noted, and the question at once arises in mind as 
tc whether coal ash has hydraulic properties when made 


into cement with hydrated lime. If coal ashes should. 


be found suitable as cementitious material, a great use 
for them might be found in some low-grade construc- 
tion where cheapness is a great consideration ; such mix- 
tures might be of particular use for the foundation of 
pavements, in rural districts, and there might be many 
other services, like building mortars, where low cost and 
wide availability would be important factors. Any de- 
ficiency of unit strength of the resulting cement or con- 
crete, compared with the figures secured with higher- 
grade materials, might be compensated for, in rough 
work, by increased dimensions. It could not be expected, 
of course, that such materials would supplant the higher- 
grade products, but their use might be supplementary. 
A series of experiments, as hereinafter outlined, was 





*Natural puzzolana were described by Edward Duryee, 
“Ene. News,” Aug. 15, 1912, the classification there bein 
given of (1) animal skeleton, (2) tufa deposits from minera 
springs, (3) acid-decomposed rocks, (4) infusorial earths, 


24 


made at the Engineering College of the Univ: 
Vermont, to investigate the possibility of puzzolan, 
acteristics in coal ash. These experiments wer (oy). 
pleted by Messrs. N. C. Peterson, J. J. O’Brien, «4 (; 
F. Devereaux, in 1913, as part of a thesis for the egr.. 
of Bachelor of Science in Civil Engineering. Th. wor 
was done under the direction of J. W. Votey, De: 
J. W. Elliott, Professor of Civil Engineering, and |) coy. 
sultation with the editors of ENGINEERING News. Thy 
chemical analyses were made by the Departm: + <j 
Chemistry for the investigators. 

A much more extended and comprehensive out!ie of 
tests was started upon, but the unfavorable results i: the 
early part of the series did not warrant their being car- 
ried out as planned. 

Tests were made on anthracite and bituminous coal 
ashes, both fresh and weathered. All fresh ashes were 
taken direct from certain furnaces, and the weathered 
ashes were secured from piles where they had been ex. 
posd to the elements for approximately a year. In each 
case, typical samples were secured. All four varieties 
were not given chemical analysis, but two of them were 
studied with the results shown in Table II. 


TABLE II. ANALYSES OF ASHES SAMPLED FOR STUDY OF PU7Z20. 
LANIC NATURE; UNIVERSITY OF VERMONT EXPERIMENTS 


Fresh Bituminous Fresh Anthracit: 
Sample 1 Sample 2 Example 1 Sample 2 


ty of 


( har 


» and 


Wn cis uur ete kare v ows 27.25 27.07 47.95 48.21 
Mts... .....000.... 27.00 37.07 39.06 
BUNK ikie soca ee ee 0.00 0.00 0.00 0.00 
Ms eatin oe a dicta ce 0.00 0 00 0.00 0.00 
H,0O... pentivd sbeke0s 0.00 0.00 0.00 0.00 
ccs ; Seen aces 41.01 41.01 Trace Trace 


A comparison of these analyses with the figures fo1 
known puzzolanic materials shows, so far as mere con- 
stituents go, real similarity. It was not expected, how- 
ever, that ash containing such a large percentage of un- 
burned coal as was seen in the fresh-bituminous samples 
would give good results, but the analyses were completed 
after the tests were started, and the percentage of carbon 
was not known beforehand. A good grade of factory- 
slaked lime was secured for use in making up the lime- 
ash mixtures. This slaked lime analyzed as follows: 


Sample 1 Sample 2 
ri os ees oslian be heeck Sedat bande ake 0.686 0.641 
eR is ook apes Se WET CONE acuRC ee 0.130 0.160 
Bs oat bse and ewan abodes $3 ae eS Kes 67.83 68.80 
MPR iin 5 cho Po eee woe TAL a aaa 0.82 0.82 


The ash samples were ground in a standard (Olsen) 
ball mill and screening tests were made, but on account 
of the extreme lightness of the ground material it was 
found impossible to determine the exact percentage pass- 
ing through a 200-mesh sieve. (This might have been 
on account of the mutual attraction of the fine particles 
electrified. Ash which had once passed through a 200- 
mesh screen was passed through the second time with a 
great deal of difficulty, which makes the theory of elec- 
trification seem more probable.) At first it was thought 
that the ball mill was not grinding the ash fine enough, 
so a pebble mill and hand buck were tried, but with no 
better results in screening tests. In all cases, the batch 
was ground for about eight hours in the ball mill, and 
only that portion passing through a 100-mesh screen, un- 
less otherwise noted, was used in the trials. The ground 
material gave every indication of being as fine as port- 
land cement and the experimenters were of the opinion 
that fully 85% was of such a size as to have passed 
through the 200-mesh screen, except for the interference 
of balling phenomena. 
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,e mixing of ashes and lime was done by hard. To 
det:rmine when paste was of the proper consistency in 
miving the briquettes, the common laboratory method 
wa: used of molding a ball until water appeared on the 
-»> ace and then dropping this from a height of 20 in. 
- imples of the four varieties of ash which had passed 
4 10-mesh sereen were mixed by hand with 25%, 50%, 
5° and 100% of hydrated lime, and six briquettes were 
molded from each mixture. The molds were then placed 
in the moist closet. At the end of 24 hours they were 
examined, and it was found that all the briquettes had 
stiffened slightly but none had taken initial set. ‘The 
molds were removed and one briquette of each mixture 
was placed under water, the rest remaining in the closet. 
After two months, no further action was noted—no in- 
itial set being detected. 

Ash and lime mixtures ground together in the ball mill 
showed no better results than when mixed by hand. Bri- 
quettes which hardened in air possessed no tensile 
strength and could easily be broken with the fingers. Suf- 
ficient material for a few briquettes was secured passing 
through a 200-mesh screen and mixed with 50% of hy- 
drated lime, but the results were the same as already 
noted. 

Two briquettes were made from each of the lime-ash 
mixtures and standard sand (20-30-screen), also from 
each of the lime-ash mixtures and sand, finely ground 
in the ball mill. The proportions were one part lime-ash 
to one part sand. The sand-mixture briquettes were 
treated in the same manner as the neat-mixture bri- 
quettes and the results of the tests were identical. No 
hydraulic properties seemed to develop. 

At this point, the experimental work was stopped on 
account of the negative results. 

The experimenters were thus unable to corroborate 
such statements as may be found in the Encyclopaedia 
Britannica; “Good hydraulic mortars may be made from 
lime mixed with furnace ashes or burned clay as the 
puzzolanie constituent,” nor were they able to discover 
the authority for this statement. 

The possibility should be noted of a connection be- 
tween the negative results secured in these experiments 
and the necessary treatment of blast-furnace slag in- 
tended for puzzolan cement. These slags, although they 
may have the correct chemical constituents, are worthless 
as cementing material unless they are suddenly cooled, 
ond acquire in this way the necessary physical properties. 

It is interesting to add that a study of this point has 
recently been reported by K. G. Ilekevic, Bulletin 2, of 
the Academy of Sciences of St. Petersburg, Russia. The 
euthor’s studies of cements lead him to the opinion that 
high temperature and sudden cooling play the principal 
and fundamental rule in contributing to siliceous carths 
their puzzolanic or hydraulic properties. 
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NEWS NOTES 


Salary Reductions in the New York City Department of 
Bridges have amounted to $109,173 per annum since the pres- 
ent commissioner, F. J. H. Kracke, has been in office. 

A Jack Collapsed Under a Thres-Story Frame House which 
was being moved in Elizabeth, N. J., on May 28. The build- 
ing fell on four men who were under the house adjusting the 
jacks; one man was killed. 

The Explosion in the Sewer Screening Station, Boston—- 
Later information concerning the disastrous explosion in the 
screen house of the Chelsea St. pumping station of the Metro- 
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politan sewage system in East Boston, Mass., on June 1, 
places the fatalities at six—three of the injured having died. 
Up to June 6, no light had been shed on the cause of the 
accident. 

A Proposed Metropolitan Water District, consisting of 
Oakland, Berkeley, Alameda and four other California cities 
on the east side of San Francisco Bay was defeated on June 
2 by a vote of about 13,500 to 10,700 out of a total registra- 
tion of about 84,000. The proposition carried no financial 
obligation nor any other feature than the mere formation of 
a water district. 

Concrete-Bridge Falsework Collapsed, due to a 20-ft. rise 
in the Leon Creek, at the new county bridge over the creek, 
on the Palo Alto road, near San Antonio, Texas, on May 21 
The falsework supported the concrete arches which are sald 
to have been placed ten days previous to the accident, and 
not to have been damaged by the collapse of their support 
On May 22, the Leon had gone down 8 or 10 ft. 

Two Small Frame Buildings Collapsed in Philadelphia on 
June 2, during alterations. The buildings were 2% stories 
high and had not been occupied for some time. According to 
the Bureau of Building Inspection no permit had been applied 
for nor granted, for altering the houses. 

On the day previous, during a funeral, the floor of another 
residence in Philadelphia failed, dropping about 20 persons 
and the coffin into the cellar. 

An 80-Year Old Wooden Bridge on the Granville Road over 
Little River, near Springfield, Mass., known as Horton’s 
Bridge was recently torn down. The old bridge was built in 
about 1835 and was shown by an investigation to be in a 
dangerous condition due to weakened timbers. The present 
abutments will be rebuilt and probably two new piers will 
be placed in the river to help support a new concrete struec- 
ture. 

A Lecomotive Jumped the Track at High Speed, killing 
five men and injuring three on the Baltimore & Ohio R.R., 
near Cook’s Mills, about 9 mi. northwest of Cumberland on 
the Pittsburgh division on May 31. The locomotive was 
carrying a freight crew of six men and an engineman and 
fireman. The engine had been running about a mile on 
straight track at a speed of over 60 mi. per hour when it 
left the track, rolled over an embankment and dropped into 
a field bottom up. 

The Federal Aid Road Appropriation Bill of $25,000,000, 
which passed the House of Representatives on Feb. 10, by 
a vote of 284 to 42 is in danger of being materially reduced. 
A sub-committee of the Senate Post Office Committee pro- 
poses to cut th: appropriation to $5,000,000. The Shackle- 
ford bill appropriating $25,000,000, distributed on over a mil- 
lion miles of roads as proposed, amounted to about $15 per 
mile, so the new bill will be only $3 per mile, or equivalent 
to the labor of one man one day. 

A Steamer Struck the Draw Span of the Madison St. 
Bridge, in Chicago, I1l., on May 30, carrying away part of the 
railing and sidewalk. A number of persons on the bridge 
at the time were knocked down, but none was hurt. Tem- 
porary trouble in the bridge machinery prevented the turn- 
ing of the span. Just as the draw span started to move, the 
freight steamer “Susquehanna” of the Anchor Line towed 
by a tug crashed into it. The ship was not damaged, and 
moved on as the bridge gave way before it. 

The Corrected List of Casualties by the sinking of the 
“Empress of Ireland” shows that the total number of per- 
sons sailing from Quebec on the vessel was 1479, of which 
1027 were lost and 452 were saved. The casualties among the 
passengers and crew were as follows: 


No, sailing No. lost No. rescued 
OO PUNE Fs cb wb bes cheer 92 56 36 
BOCONG CIASS 2 cccccccsccs 256 209 47 
, 0 Re eee eee 718 582 136 
GS Aiddewteens cde808 413 180 238 


The Chicago Rallway Terminal Commission, provided for 
by the new ordinance for the reconstruction of the Union 
Station, and noted recently in our columns, is constituted as 
follows: John F. Wallace, engineer for the council com- 
mittee on local transportation, and Alderman Ellis Greiger, 
chairman of that committee; Bion J. Arnold, engineer and 
Walter L. Fisher, attorney, representing the Citizens Ter- 
minal Committee; E. H. Bennett, representing the Chicago 
Plan Commission; L. A. McGann, Commissioner of Public 
Works; and W. H. Sexton, Corporation Counsel. The com- 
mission is to investigate the railway terminal problem of the 
city and to make its first report by Jan. 1, 1915. 

City Plans a Union Railway Terminal—tUnder legislative 
authority, the city of Minneapolis, Minn., is working out 
plans for a union depot, to be used by all the railways enter- 
ing the city. The central feature of the plans is an enlarge - 
ment of the new Great Northern Ry. terminal to twice its 
present size and trackage, giving it a minimum of 24 ter- 


minal tracks and room for a possible future railway office-- 
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fuilding. Extensive adjustment of trackage connections and 
freight-house facilities is necessarily involved, to clear the 
required site and at the same time give the individual roads 
freight facilities equal to or better than their present ones. 
F. W. Cappelen, City Engineer, has the matter in charge. 
Negotiations over the plans are pending. 


“Overhead Charges” covering all “proper and fair allow- 
ances for engineering and superintendence, insurance, taxes 
and legal expenses, interest during construction, financing 
and development cost, are grouped under “intangibles” by 
the Ohio Public Service Commission in considering appraisals 
of the property of the Bucyrus Light & Power Co. Their al- 
lowance for ail intangibles was $14,000 or about 19%. The 
original intangibles, corresponding to original or reproduc- 
tion cost of tangible plant, were $18,000 and this was deprec- 
iated just as was the physical property. What are commonly 
called “intangible values,” including early deficits, etc., seem 
not to have been allowed; it is stated that if development 
would cost $20,000, then little of that sum could be shown 
as present business is not yet developed. 


Six Men Were Overcome by Gas on the Tank Steamer, 
“San Valerio,” which arrived at Galveston, Tex., on May 31, 
with a cargo of crude oil from the Tuxpan fields in Mexico. 
According to the crew the chief carpenter of the ship went 
down into the forepeak to make repairs to one of the bilge 
pumps, on May 28. The entrance to the forepeak is by means 
of a manhole about 2 ft. in diameter. When about half-way 
down the ladder the carpenter was seen by his helper to let 
go suddenly and fall. The helper started downward and 
was in turn overcome. Chief officer P. F. Elliott was next 
to go and he was followed by three other men, all of whom 
were overcome. The six bodies were finally recovered by 
using a smoke hemlet. The fatal compartment was not used 
for oil storage, and it was not known how the fumes gained 
entrance into it. 


An Ozone Plant for Water Treatment is a feature of the 
equipment of the new office building of the Chicago, Bur- 
lington & Quincy R.R., in Chicago. The plant has capacity 
sufficient for water supply for some 3000 persons, and has 
been in operation about ten months. The design and installa- 
tion were left to the contractor, the Held Co., of Chicago, 
under guarantee that the plant would operate to the satisfac- 
tion of the railway company’s officers. The water from the 
city main is passed through two Roberts mechanical filters, 
which can be run in series or parallel, according to the de- 
gree of filtration required. The water then passes through a 
disk type international filter and into the cooling tank. The 
ozone is introduced to the system in the return main to the 
cooling tank, so as. not to be dependent on the flow of the 
make-up water. The daily consumption of drinking water 
is about 4000 gal. 


High Winds Destroyed a Large Cattle Pavilion at the 
Wisconsin State Fair Grounds on May 31. The pavilion was 
built two years ago, of concrete blocks and steel. It was 
100x200 ft. in plan, valued at $50,000 and insured for $31,500. 
It is stated that not a section of wall more than 6 ft. high 
remained standing. Small sections of the slate roof which 
was supported on steelwork, are intact but most of the slate 
was broken. 

Many washouts occurred in the streets of Milwaukee. 
Sewers were choked and cellars flooded. Two 60-ft. brick 
chimneys of the plant of the Kearney & Trecker Co. were 
blown down. In falling they demolished a blacksmith shop. 
An unfinished flat building collapsed. It is said that %-in. 
boards from a building of the International Harvester Co. 
were blown against the 15-in. wall of another building 100 
ft. away, through which they penetrated about 2 ft. 


A Timber Highway Bridge Burned, which spanned the 
Mystic River between Somerville and Medford, Mass., on June 
6. A steel draw span which formed part of the bridge was 
weakened by heat and dropped into the river. It is suppose: 
that the fire was caused by sparks from an electric cable 
carried under the bridge. The burned section was about 
500 ft. in length. The bridge was 900 ft. long by 70 ft. wide, 
and carried two electric car tracks, two 6-ft. sidewalks and 
a wide road, paved with wood biocks. The Wellington Bridge 
is on the main route from Boston to Middlesex Fells and the 
Revere Beach boulevard. At least three hours passed before 
the firemen of Medford, Somerville and Everett were able to 
place the fire under control and it was not until high tide at 
6:15 p.m., that fireboats from Boston were able to reach the 
scene and direct effective streams of water upon the blaze. 
The nearest land hydrant was abouta quarter of a mile dis- 
tant from the bridge. The damage is estimated at $100,000, 
and in addition there is the interruption to travel between 
Somerville, Medford and Boston. 


Electric Switching Locomotives of the New York. New 
Haven & Hartford R.R. continve to yield favorable results. 





All the switching has been so done in the Hari. Fy 
yards, New York City, for 18 months. In some of ti. 
where car floats are loaded and unloaded the servi: 


cult. So far the officials find the electric switches erior 
in every way—control, stand-by losses, freezing, Six 
units do the work of twelve steam locomotives a: cign, 


handle all the freight from the river to Stamford, ¢, 
these are kept in service 24 hours a day covering x 
miles (with three crews). A typical total of month) 
age (six in a yard only) was about 33,000, and energ 
at the locomotives, 896,000-kw.-hr.; 65,000 cars were 
through of a total weight of 1,000,000 tons. 

The company has 16 switching locomotives, each with 
four 125-hp., 25-cycle motors. The weight is 80 tons each 
and maximum tractive effort 40,000 lb. At 6 mi. per hr. an 
effort of 36,000 lb. can be developed for thre: minutes. The 
continuous effort is 14,800 Ib. at 11.5 mi. per hr.—From 
“Electric Railway Journal,” May 23, 1914. 


The Wisconsin State Building Code, which was pu}! shed 
for discussion two months ago by the Industrial Commission 
of the state is likely to be in final shape in about two months. 
As a result of its publication, and public hearings in varijoys 
cities, a great many detail comments were received by the 
commission. These will be studied and a number of them 


and 
> 149 
mile. 
taken 


hifted 


probably used to improve the code. The general plan of the 
cole is not attacked by the criticisms, however, and in its 
final form it will doubtless be similar to the tentative draft: 


a set of provisions bearing on fire protection and sanitation 
mainly, with a short and very general chapter on construc- 
tion. The code concerns itself only with “places of employ- 
ment and business buildings”; these terms are so defined as 
to exclude dwellings, private stables, apartment buildings. 
houses not more than two families, and lodging houses with 
less than six lodgers. The intention is that the local officials 
of cities shall administcr the ccde, no administrative machin- 
ery being as yet contemplated by the commission. S. J. Wil- 
liams, Deputy in charge of Buildings, is handling the detai) 
work on the code for the commission. An advisory board 
of architects and others assists. 


A Decade of Panama Canal History—Ten years of Ameri- 
can occupation of the Canal Zone were completed on May 
4. 1914, the transfer of Canal property from the _ second 
French company to the United States having been effected on 
May 4, 1904. The three first years of the American occupa- 
tion were devoted principally to preparation. Excavation in 
the Culebra Cut section, continued from the first with such 
equipment as was available, was not well under way on the 
American plan until the first part of 1907; and the only dredge 
at work up to May 20, 1907, was the old French ladder dredge 
“Mole,” maintaining the channel between the ocean and the 
steel wharf at Balboa. 

The decade has seen the virtual completion of the Canal, 
and the beginnings of its commercial and naval use. During 
the past year, the sea-level channels have been opened to 
Gatun and Miraflores Locks; Gatun and Miraflores Lakes 
have been filled to normal height; Culebra Cut has been 
flooded; all of the locks have been operated repeatedly; and 
a number of vessels in the Canal service, as well as several 
rafts of piles under tow, have passed from ocean to ocean 
through the Canal.—“Canal Record,” May 20. 


A Boat Propelled by an Air Propeller has been built by 
an English firm for use on a river in Demerara and is de- 
scribed in “The Engineer” of London. The vessel is a barge 
30 ft. in length with 10-ft. beam. The propelling machinery 
consists of a.15-hp. oil engine driving by a high-speed chain 
drive a 9-ft. diameter air propeller at a velocity of 1200 r.p.m. 
Our contemporary states that a thrust of 200 lb. has been 
obtained from the propeller and that the tug has an average 
speed of five miles per hour. Under these conditions if the 
engine develops 15 effective horsepower, something less than 
3 hp. is applied to the propulsion of the vessel and the re- 
maining power is expended in friction and in driving the 
current of air astern. Our contemporary also states that this 
vessel is to be used as a tug and is to tow from sixteen to 
twenty barges of similar design to herself with a displace- 
ment of about 4% tons each when loaded to 8-in. draft anJ 
that this whole fleet is to be towed up a narrow channel 
with a maximum depth of only 13% in. and a width of only 
18 ft. Under these conditions the very small effective thrust 
of the propeller will be divided up among such a consider- 
able number of vessels that it will probably be necessary 
to set up stakes on the bank to make certain that the fleet 
moves at all. 


Necessity for Condemnation and compensation for seizure 
of property for public utilities must be determined by the 
Vermont Public Service Commission for that state, according 
to the decision of the state supreme court in the case of 
George vs. Consolidated Lighting Co., recently decided. The 
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utility law provides that when it is necessary to meet 


ee able demands for service, pipe lines, conduits, pole and 
wi lines may cross the lands of any person, and that where 
az ment cannot be reached between parties, the company 
ma petition the Public Service Commission to determine 
the necessity and compensation. This decision is final, sub- 
ject to the review of the state supreme court. This procedure 
w:. attacked on the grounds that this section of the law was 
unconstitutional and that the company’s charter antedated 
h law. 

: .e eourt’s opinion was to the effect that some impartial 
tribunal must decide necessity and compensation and pro- 
yision of a Public Service Commission met the constitutional 


necessities requiring only that the proceeding be conducted 
in some fair and just manner, with opportunity to the own- 
ers of the property to present evidence as-to the value and 
to be heard thereon. The court also held that the “judgment” 
to be rendered was a “decision” within the powers of an 
administrative body and not a judicial pronouncement. Nor 
was the fact of charter antedating law held to prevent the 
contested possession being applicable. 


PERSONALS 


Mr. W. L. Jack has resigned as Treasurer of the Riter- 
Conley Manufacturing Co., Pittsburgh, Penn. 


Mr. R. F. McCloskey, Shop Manager of the Riter-Conley 
Manufacturing Co., Pittsburgh, Penn., has resigned. 


Mr. W. T. Kuhn, formerly Master Mechanic of the Toronto, 
Hamilton & Buffalo Ry., has been promoted to be Superin- 
tendent of Motive Power at Hamilton, Ont. 


Mr. William Floyd Lee, M. Am. Soc. M. E., Chief Engineer 
of the C. W. Hunt Co., West New Brighton, N. Y. has been 
elected Vice-President and Chief Engineer. 


Mr. K. Nakamura, Chief Civil Engineer of the Imperial 
Jovernment Ry., of Tokio, Japan, is visiting in this country 
to inspect American railway structures and operation. 


Mr. D. F. Kirkland, Superintendent of the Atlanta, Bir- 
mingham & Atlantic R.R., has been appointed General Man- 
acer of Georgia & Florida Ry., succeeding Mr. B. W. Duer, 
resigned. 


Mr. Morton F. Sanborn, Assoc. M. Am. Soc. C. E., Civil and 
Sanitary Engineer, of Pleasantville, N. Y., has been appointed 
Assistant Sanitary Engineer of the New York State Depart- 
ment of Health. 


Mr. #. O. Halsted, Assistant to the General Manager of 
the Pere Marquette R.R., has been appointed Superintendent 
of Transportation to succeed Mr. X. H. Cornell, resigned, as 
noted below. 


Mr. X. H. Cornell has resigned as Superintendent of Trans- 
portation of the Pere Marquette R.R., Detroit, Mich., to be- 
come Master of Transportation of the Chicago & Alton R.R., 
at Bloomington, Il. 


Mr. W. Creighton Harris, Assoc. Am. Inst. E. E., has re- 
signed as a member of the engineering firm of Creighton 
Harris & Co., to become Chief Engineer of the Titan Storage 
Battery Co., of Newark, N. J. 


Mr. G. W. Alden has been appointed Manager of the Chi- 
cago, IlL, office of the Norbom Engineering Co., cesigners 
and builders of hydraulic dredges, of Philadelphia, Penn. A 
branch office, also under Mr. Alden’s management, has been 
established at St. Louis, Mo. 


Mr. Harry W. Terrell, for the past 15 years connected with 
railway and hydro-electric projects in South America has 
been appointed Chief Engineer of the Cliffside R.R., Cliffside, 
N. C., which is controlled by English capitalists. He expects 
to complete his work in North Carolina by November, when 
he will return to South America. 


Sir William Willcocks, former Consulting Engineer to the 
Turkish Government, has been appointed a Consulting Engi- 
neer of the United States Reclamation Service, and is now 
on a tour of inspection of the various irrigation projects in 
the West. A brief biographical sketch of Sir William Will- 
cocks was published in our personal columns of Mar. 12, 
1914, 


Mr. J. S. Brown, M. Am. Soc. C. E., whose promotion from 
Division Engineer to be Assistant Engineer, office of the 
Engineer of Maintenance-of-way, New York, New Haven & 
Hartford R.R., is noted elsewhere, was born in Pennsylvania 
in 1861 and began his engineering experience in 1880 as a 
chainman on the Yellowstone division of the Northern Pacific 
Ry. "He joined the staff of the New York, New Haven & Hart- 
ford R.R. in 1889 as a transitman. 
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Messrs. C. S. Izant and A. M. Frink have formed a part- 
nership under the firm name of Izant & Frink, Architects and 
Engineers, with offices at 913 Illuminating Bldg., Cleveland, 
Ohio. Both members of the firm have been connected with 
the design and construction of the plants of the National 
Lamp Works in Cleveland, Providence, R. I, Minneapolis, 
Minn., St. Louis, Mo., and other cities. The new firm will 
specialize in factories, power plants and other industrial 
work. 

Mr. L. D. Cornish, M. Am. Soc. C. E., of Chicago, 1), has 
been appointed Principal Assistant Engineer of the Board of 
Consulting Engineers on Chinese Flood Prevention, the ap- 
pointments to which were noted in our issue of last week 
Mr. Cornish was formerly Designing Engineer for the Isth- 
mian Canal Commission, at Culebra, C. Z., Panama. Other 
members of the engineering staff are Messrs. Judson B. Bond, 
Assoc. M. Am. Soc. C. E., former Project Engineer, U. S. 
Reclamation Service, Fort Shaw, Mont., and R. J. Newell, Assoc. 
M. Am. Soc. C. E., of Boise, Idaho. 


Mr. W. A. Thomas, for several years Commercial Engineer 
in charge of sales of mining apparatus for the Westinghouse 
Electric & Manufacturing Co., East Pittsburgh, Penn. has 
resigned to enter private practice as Consulting Engineer, 
with offices in the Second National Bank Bldg., Pittsburgh. 
Mr. Thomas is a graduate of Pennsylvania State College, class 
of 1898, and for some time was with the power and mining 
department of the General Electric Co., Schenectady, N. Y. 
For two years he was in charge of the power equipment of 
the Pennsylvania Coal & Coke Co., at Cresson, Penn. 


The New York, New Haven & Hartford R.R. announces 
the following promotions in the engineering department: Mr. 
J. 8. Browne, Division Engineer at Providence, R. L., has been 
appointed Assistant Engineer, office of the Engineer of Main- 
tenance-of-way, New Haven, Conn.; Mr. W. T. Spencer, Assoc. 
M. Am. Soc. C. E., Division Engineer at Waterbury, Conn., has 
been transferred to Frovidence, R I.; Mr. Paul Sterling, Di- 
vision Engineer at Hartford, Conn., has been transferred to 
Waterbury, Conn.; Mr. W. D. Warren, Division Engineer of 
the Central New England Ry., Hartford, Conn., has been ap- 
pointed Division Engineer of the Midland division at Hart- 
ford, and Mr. H. E. Astley, Track Supervisor at Boston, Mass., 
has been appointed Division Engineer of the Central New 
England Ry., at Hartford. 


Mr. Mdward Carlos Carter, M. Am. Soc. C. E., has resigned 
as Chief Engineer of the Chicago & Northwestern Ry. Mr 
Carter has not been the active head of the engineering de- 
partment since a year ago, when he: withdrew to devote his 
whole time to the physical valuation work of the company. 
Mr. Carter was born at Waverly, fil, Jan. 11, 1854, and grad- 
uated from Rensselaer Polytechnic Institute in 1876. He has 
been draftsiman and Mechanica: Engineer of the Springfield 
Tron & Steel Co., Springfield, Ohio; Assistant Engineer of the 
Chicago & Alion R.R.; 4ssistant Engineer, U. S. Mississippi 
River Commission; Assistant Engineer of Construction of the 
Indianapolis, Decatur & Springfield Ry.; Resident Engineer 
and Assistant to the Chief Engineer of the Wabash, St. Louis 
& Pacific Ry.; Contracting Engineer of the Detroit Bridge & 
Tron Works, Detroit, Mich.; and from 1887 to the present time 
with the Chicago & Northwestern Ry., first as Principal As- 
sistant Engineer, and since 1899, as Chief Engineer. 


Mr. Mark R. Daniels, Assoc. M. Am. Soc. C. E., Civil and 
Hydraulic Engineer, of San Francisco, Calif., has been ap- 
pointed Landscape Engineer and General Superintendent of 
National Parks, Department of the Interior. This is a new 
position, which Secretary Lane has considered essential to an 
economic administration and proper development of the na- 
tional parks. Mr. Daniels hes recently completed an investi- 
gation in the post-graduate department of Harvard Uni- 
versity upon the subject of the economic value of art. He is 
33 years old and a graduate in civil engineering of the Uni- 
versity of California, class of 1905. For a short time he was 
in mining work and afterward with the engineering depart- 
ment of the Southern Pacific Ry. Before opening an office in 
San Francisco as civil engineer and expert in city planning 
Mr. Daniels was Assistant City Engineer of Potlatch, Idaho. 
During his practice in San Francisco he has had charge «f 
landscape work for the Spring Valley Water Co., the Crocker 
properties, and has been Chief Engineer of the Monterey, 
Fresno & Eastern Ry. 


OBITUARY 





Thomas H. Perry, former Civil Engineer with the Lake 
Erie & Western R.R., died in Tucson, Ariz., at the age of 
$2 years. 
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Sewall Truax, M. Am. Inst. M. E., died June 2, in Chicago, 
Ii, from a bullet wound inflicted by himself on May 7. He 
was formerly in mining work in Colorado. 


Alexander E. Orr, President of the 2ld Rapid Tiansit Com- 
mission of New York City in the early days of rapid-transit 
development, died at his home in Brooklyn, June 3, aged 84 
years. 

Dr. Samuel C. Benedict, President of the State Board of 
Health of Georgia, died in Macon, Ga., June 1, from apoplexy. 
He was born in Connecticut in 1856 and graduated from 
Miami Medical College in Cincinnati, Ohio, in 1878. 


Charles M. Bird, one of the engineers who accompanied 
the famous Collins expedition to Brazil in 1878, to build the 
Madeira & Mamoré Ry. at the headwaters of the Amazon 
River, died in Wilmington, Del., June 4, at the age of 82 
years, During the Civil War he served in the United States 
Navy as an Ensign. Following the war he was for several 
years with the engineering department of the Pennsylvania 
R.R., resigning to join the ill-fated Collins Bros. expedition 
to San Antonio, Brazil, in 1878. Later he was in charge of 
harbor development work for the government of Colombia. 





ENGINEERING SOCIETIES 


sADOaBOPOAnayesanenesnennaninnassearanevavanecovenusonuanenscareoessienentuunveansonsesessonts 





COMING MEETINGS 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIA- 
TION. 

June 15-17. Annual convention at Atlantic City, N. J. 

Secy., Jos. W. Taylor, 1112 Karpen Building, Chicago, Ill. 


AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. 
June 15-17. Annual convention at White Sulphur Springs, 
W. Va. Secy., F. D. Mitchell, Woolworth Building, New 
York City. 


SOUTHWESTERN WATER-WORKS ASSOCIATION. 
June 15-17. Annual meeting at Tulsa, Okla. Chairman of 
Arrangements, L. L. Ballard, Tulsa, Okla. 


TRAIN DISPATCHERS’ ASSOCIATION OF AMERICA. 
June 16-19. Annual convention at Jacksonville, Pla. Secy., 
John F. Mackie, 7122 Stewart Ave., Chicago, Ill, 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
June 16-19. Spring meeting at St. Panl and Minneapolis. 
Minn. Secy., Calvin W. Rice, 29 W. 39th St.. New York 
City. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
June 17-20. Sixth semi-annual meeting at Troy, N. Y. 
Secy., J. C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 


SOCIETY "OF AUTOMOBILE ENGINEERS. 
June 28-26. Annual convention at Cane May, N. J. Chair- 
man of Arrangement Committee, Arthur B. Cummer, 1790 
Broadway, New York City. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
June 23-26. Thirty-first annual convention at Detroit, 
Mich. Secy., F. L. Hutchinson, 29 W. 39th St., New York 
City. 


SOCIETY oe THE PROMOTION OF ENGINEERING EDU- 
CATION. 
June 23-26. Annual meeting at Princeton, N. J. Secy. 
Henry H. Norris, 29 W. 39th St., New York City. 


AMERICAN SOCIETY FOR TESTING MATERIALS. 
June 30-July 3. Seventeenth annual meeting at Atlantic 
City, N. J. Secy., Edgar Marburg, University of Penn- 
sylvania, Philadelphia, Penn. 


AMERICAN SOCIETY OF ENGINEERS, ARCHITECTS AND 
CONSTRUCTORS. 
July 3-4. Convention at Brighton Beach, L. I. Secretary, 
T. Hugh Boorman, 520 E. 20th St., New York City. 


AMERICAN SOCIETY OF HEATING AND VENTILATING 
ENGINEERS. 
July 9-11. Semi-annual meeting at Cleveland, Ohio. Secy., 
J. J. Blackmore, 29 W. 39th St., New York City. 


OHTO ELECTRIC LIGHT ASSOCIATION. 
July 16-19. Annual convention at Cedar Point, Ohio. Secy., 
D. L. Gasgill, Greenville, Ohio. 


International Association of Municipal Electricians—The 
next convention of the Association wil be held Sept. 15-18, 
at the Hotel Islesworth, Atlantic City, N. J. The secretary 
is Clayton W. Pike, Electrical Bureau, City of Philadelphia, 
Penn. 


Western Railway Club—<At the annual meeting of this 
Chicago association on May 12, officers were elected as fol- 
lows: President, E. W. Pratt, Assistant Superintendent of 
Motive Power, Chicago & Northwestern Ry.; Vice-Presidents, 
H. H. Harvey (C., B. & Q. R.R.) and J. H. Tinker (C. & E. 
Till. R.R.); Secretary and Treasurer, J. W. Taylor, 390 Old 
Colony Building, Chicago. 


Pacific Northwest Society of Engineers—The annual con- 
vention will be held in Seattle, Wash., June 19-20. The 19th 
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will be devoted to the President’s address, present 
technical papers, and the annual banquet. On the h 
trip will be made to Lake Keechelus, in the Cascad, an 
tains, where the U. 8S. Reclamation Service is constr) 
dam for irrigation purposes. 


New York Electrical Society—At the annual me: 
the Society held at the Engineering Societies Buildiy 
York, on June 10, the following officers were clected 
dent, Frederick A. Scheffler; Vice-Presidents, Bernard 
tree; Geo. Weiderman, Sr., O. A. Kenyon; Secretary, « 
Guy; Honorary Treasurer, Jas. H. McGraw; Treasurer. 
J. Hoeltge. Following the election of officers, Wm. 1 
nedy spoke on “Electric Vehicles in New York City.” 


Colorado Association of Members of the American s. iety 
of Civil Engineers—The annual meeting of the Asso: 
will be held at the Albany Hotel, Denver, on the even 
June 13. It will be preceded by the usual informal dinner 
Henry Reed, President of the Art Commission, will speak on 
“Art in the Training of an Engineer.” No meetings wil! be 
held during July or August, but the regular Wednesday 
luncheons at the Colorado Electric Club will be conti ‘ 
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throughout the summer. The secretary is Roger W. Toll, 
700 Tramway Building, Denver, Colo. 
The Northwestern Road Congress, which is to be held at 


Milwaukee, Wis., Oct. 28 to 31, is the outgrowth of informal 
conferences of men who are working for good roads in 
Michigan, Illinois, Iowa, Wisconsin, Minnesota, North Pa- 
kota and South Dakota. The problems of these states are 


very similar, and the conditions of soil and climate do not 
differ greatly. It is the purpose of the Northwestern Road 
Congress to bring together the leading engineers, public 


officials and good-roads organizations of these states and at- 
tempt to formulate the basic principles of good legislation, 
efficient administration and economical construction. 

The President is T. R. Agg (Professor of Highway Engi- 
neering at the University of Iowa), Ames, Ia.: Secretary, 
James P. Keenan, Milwaukee, Wis. 


National Conference on City Planning—Immediately after 
the close of the Sixth National Conference on City Planning 
held at Toronto, Ont., May 25-27, the Executive Committee 
decided that active and systematic investigations along the 
following lines should be pushed during the year, in prepara- 
tion for the next conference: (1) To obtain reliable and com- 
parable data for determining the effective size and distribu- 
tion of playgrounds and the kindred recreation facilities; 
(2) To secure the drafting of a comprehensive outline of the 
powers, duties and administrative procedure in matters of 
town planning best calculated to serve the interests of the 
community, with a broad regard for the personal and prop- 
erty interests of the individuals; (3) To assemble data and 
define principles in regard to the design of subdivisions with 
a view to the most effective utilization of private property. 
These lines of work will be pursued under small committees 
who will endeavor to secure the opinion of every member 
of the Conference who will cojperate. The chairman of the 
Executive Commiteee is Frederick L. Olmsted, Brookline, 
Mass. The secretary of the Conference is Flavel Shurtleff, 19 
Congress St., Boston, Mass. 


Western Society of Engineers—At the meeting of the 
Municipal and Hydraulic section, held at the Society’s rooms 
at Chicago, May 18, there were several addresses on the sub- 
ject of “The Disposal of City Wastes,” and a number of 
lantern slides were shown illustrating plants and methods in 
ethis country and in Europe. Mr. Osborn, of Toronto, Canada, 
pointed out that the matter of waste disposal is becoming 
more and more a problem for engineers. Mr. Featherstone, 
of New York, suggested that engineers will soon look to the 
ashes as a means of profit, since in New York these con- 
tain 20 to 30% of unscreened and unburned coal, while in 
Chicago the percentage is 34%. 

Mr. Pritchard, of Chicago, referred to the general use of 
motor trucks for garbage and refuse collection in Europe. 
The engineer in any municipality must study the materials 
and the conditions which affect handling, transportation, dis- 
posal and utilization. The main point is to obviate nuisance 
and unsanitary conditions. A secondary consideration is the 
making of a profit from the material. Mr. Allen, Chicago, 
thought an ideal disposal plant would combine the best 
features of incineration and reduction systems. The senti- 
mental objections must be reckoned with, and it is difficult to 
persuade people that the disposal plant and the transporta- 
tion of waste material will not be a nuisanee. Mr. Greeley, 
Chicago, thought that proper connection should be the first 
consideration, as failure to remove garbage is such a gen- 
eral subject of complaint. 

At the regular meeting on June 1, a paper on “Character- 
istic Curves of Centrifugal Pumps” was presented by F. W. 
Greve, Jr. 
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